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Pharmacentica^ yrn nBositinii!. ai^4 their uses 
The present mvention relates i«rer fl//fl to the trcatii«n>t of de^^^ 

The majority of excitatory synaptic responses in mammalian CNS are elicited by 
amino acids such as L-glutamate or L-aspartate and are mediated by four diffisrent 
receptor subtypes. Three of these receptors are coupled to ionophores and are known 
as the N-methyl-D-aspartate (NMDA), the AMPA a-amino-S^ydroxy-S-methyl^ 
isoxazole-piopionate). and the kainate receptors. Typically these receptors will be in 
the form of a receptor complex including for example glutamate and/or agonist 
binding site(s). modulator site(s) and an ion chamiel, and possibly also including 
other moieties interacting with the function of the chamiel. TTie fourth receptor 
subtype is linked to phosphoinositol metaboUsm and is known as the metabotropic 
glutamate recq)tor. 



The NMDA receptor is coupled to high conductance chamiels permeable to Na+ K+ 
and Ca2+ (McBain CJ. Mayer M (1994): N-Methyl-D-aspartic acid receptor structure 
and fimction. Physiol. Rev.. 74:723-760). It is modulated by glycine (coagonist) and 
polyamines (positive modulator) and is blocked in a use- and voltage dependent 
mamier by Mg2+ The functional NMDA receptor is thought to be fomied as a 
pentameric subunit assembly consisting of subunit selection from NRl (eight 
isoforms) and NR2 (four isofomis) families (HoUmami M. Heinemami S (1994): 
aoned glutamate receptors. Amiu. Rev. Neurosci. 17:31-108). The type of submuts 
forming the NMDA channel determine its biophysical properties and physiological 
fimction (Schapfer R, Monyer H. Sommer B. Wisden W. Sprengel R, Kuner T. 
Wli H. Herb A. Kohler M. Bumashev N (1994): Molecular biology of glutamate 
receptors. Prog. Neurobiol. 42:353-357). The AMPA and kainate receptors are 
permeable to Na+ and K+ (Holhnami and Heinemami, 1994 [supra]), AMPA receptor- 
dependent ion channel is formed from four different subunits designated as GluRl to 
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GIuR4 (in two alternative spUce variants - flq, and flop) in a tetrameric subunit 
assembly (HoUmann and Heinemann. 1994 [supra]; Rosenmund C. Stem-Bach Y. 
Stevens C (1998): The tetnuneric structure of a glutamate receptor channel. Sdenci 
280:1596-1599). Pharmacological properties of AMPA receptor-dependent ion 
channels are determined by the selection of subunits. Channel assembUes lacking 
GluR2 subunits m permeable to Ca2+ in addition to Na+. and K+-permeability 
(Holhnami and Heinemann. 1994 [supra]). In situ hybridization has revealed diffiaent 
expression of glutamate receptor subunits throughout the brain and during 
development (Monyer H. Bumashev N. Laurie DJ, Sakmann B. Seeburg P (1994): 
Developmental and regional expression m the rat brain and fimctional properties of 
four NMDA receptors. Neuron 12:529-540). 



Kainate receptors represent the third type of ionotropic glutamate receptors (E. A. 
Barnard, Ionotropic glutamate receptors: new types and new concepts. Trends 
15 Pharmacol. Sci. 18: 141-148. 1997). The kainate receptors are formed 
hetennnetrically by GluR5.7 and KAl-2 types of subunits (Y. Paas. The macro- and 
microarchitectures of the ligand-binding domain of glutamate receptors. Trends in 
Neurosci. 21, 117-125, 1998). By being activated (opened) and desensitized (closed) 
by glutamate. kainate receptors modulate a passive flow of Na+, K+ and to varying 
degree. Ca2+ ions across the cell mcmbnme. As such kainate receptors mediate fest 
synaptic transmission in the nervous system and are involved in plasticity, 
tnmsmission of sensory signals and in development (E. A. Barnard, ibid). 
Furthermore, kainate receptors are unevenly distributed in the brain and spinal cord of 
rodents and primates (J. M. Henley. Trends Pharmacol. Sci. 15. 182-190, 1994). 
Dysfunction of kainate receptors may contribute to pathogenesis of variety of 
neurological and psychiatric disorders (B. Meldrum and J. Garthwaite. Trends 
Pharmacol. Sci. 1 1, 379-387, 1990), 
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h comrast to the weU documented role of glutamate in the pathogenesis of neuional 
degeneration resulting from hypoxia/ischemia. hypoglycemia, convulsions and head or 
spinal cord trauma, no clear link has been established between glutamate-mediated ceU 
death and demyelinating disorders. Many demyelinating disorders have previously 
been resistant to therapy. Furthennore. until recentiy. the treatment of human 
demyelinating disorders has relied exclusively on the use of immunosupressive agents 
such as corticosteroids and cyclophosphamide, which although providing limited 
benefit to patients, can be associated with poteatiaUy serious side e^ts. Tie 
intioduction of interferon preparations has provided efficacy in the treatment of certain 
demyelinating disorders (e.g. multiple sclerosis). However, as benefits are apparent in 
only a portion of the subgroup of patients classified as suitable for tratment, then 
management of the disease is stiU insufficient wifli such preparations. 

nie present inventors have now provided evidence in support of tiie involvement of 
15 glutamate in the pathogenesis of demyelinating disorders. They have established a link 
between neuronal demyelination and glutamate-mediated cell dead, using accepted 
animal models of a demyelinating disorder. 

nie present invention represents a major advance over prior art methods in the 
20 treatmoit of demyelinating disorders. 

According to one aspect of the present invention, there is provided the use of an 
inhibitor of tiie interaction of glutamate with the AMPA and/or kainate receptor 
complex in tire manufacture of a medicament for treating a demyelinating disorder. 

The temi "inhibitor of flie interaction of glutamate with the AMPA and/or kainate 
receptor complex" is used herein to include moieties tiiat bind to the AMPA and/or 
kainate receptor or to glutamate so as to prevent or reduce the binding of glutamate to 
its binding site on the AMPA and/or kainate receptor. Such moieties may bind in a 
competitive or non-competitive mamier. They are referred to herein as "antagonists" 
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of the binding of glutamate to the AMPA and/or kainate receptor. A skiUed peison is 
able to identify substances that may be useful as antagonists of the present invention 
by binding studies. For example, the AMPA and/or kainate receptor, a part thereof 
including said glutamate binding site, or a glutamate molecule can be used to screen 
for substances that bind thereto, preferably in a highly specific manner. Such bniding 
studies can be part of a screening prognan for identifying or designing potential 
therapeutic agents. More specifically, a skilled person could identify inhibitors of the 
interaction of glutamate with the AMPA and/or kainate receptor complex using, for 
example, in vitro calcium ion-increase assays or the whole cell configuration of the 
patch clamp technique. CeUs expressing the AMPA receptor complex could be 
obtained, for example, fiom dissociated cortical or hippocampal cells. CeUs 
expressing the kainate receptor complex could be obtained, for example, from 
dissociated doreal root ganglion cells. Inhibition of the interaction of agonists, for 
example glutamate, AMPA or kainate, of the AMPA and/or kainate receptor complex 
could be assayed by incubation of the agonist with and without antagonist and the 
cellular response (eg change in intra-ceUular calcium ion concentration or change in 
membrane potential) measured. 

The term "inhibitor of the interaction of glutamate with the AMPA and/or kainate 
20 receptor complex" also includes moieties that prevent a signal being transmitted that 
would otherwise occur when glutamate binds to the AMPA and/or kainate receptor. 
Preferred such moieties are AMPA and/or kainate receptor channel blockers. The tenn 
"AMPA and/or kainate receptor channel btocker'* is used herein to refer to moieties 
that reduce the pomeabilify of ion channels associated with the AMPA and/or kainate 
25 receptor in vivo (preferably to Na*X and/or Ca^ ions). 

Various antagonists and AMPA receptor channel blockers that are within the scope of 
the present invention will now be described in greater detail: 

30 
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Antagonists 

nie antagonists of the present invention include L-glutamate derivatives such as eg. 
L-glutamic acid diethylester. «-amino-3-hydn)xy-5-methyl-4-isoxazolepiopionate 
derivatives such e.g.. a.amino-3-hydn)xy-5-tert.buthyl-4-isoxazolepn)piomc add, 
quinoline, quinoxaline, quinoxalinedione. quinazolinone, phenylpyridazino-indole. 
1.4^one. indeno-pyrazinone, indeno-pyrazine-caiboxylic acid, indolo^iyraanone, 
imidazo-pyiazinone, amino-phenyl-acetic acid, benzothiadiazine, 4-hydn)xypym)lonc 
4-hydroxy-pynolo-pyridazinone. quinolone, amino alkanoic add, isatin. 
nitroquinolone, phenyl-azolophthalazine, amino- or desamino- 2.3-benzodiazepine, 
2.3-bcnzodia2epin-4-one. p-cari)oline-3-cari)oxylic add, alkoxy-phenyl- 
benzodiazepine, acetyl-aminophenyl-dihydro-methyl-dioxolo-benzodiazepiac, 
oxadiazol, isatinoxime, decahydroisoquinoline, and sulphamate. 

15 Further substances that may be useful as antagonists are Usted below: 

Listof An«flgfwii^#« 

(1) ffl-[2-(Phosphonoalkyl)phenyl].2.aminoaIkanoic acids (I) in WO 93-05772 as 
20 shown below: 

ffl-t2-(PhosphonoaIkyl)phenyl]-2-aminoalkanoic acids represented by formula (I), 
wherein n and m independenUy are 0, 1. 2 or 3; R' is sdected from the group 
consisting of hydrogen and R^ is selected from the group consisting of hydrogen, 
25 halogen, halomethyl, nitro, amino, alkoxy, hydroxyl. hydroxymethyl. C, to Q lower 
alkyl. C^ to C,2 higher alkyl, aryl and aralkyl. wherdn if R^ is hydrogen, r' is not 
hydrogen; R» is selected from the group consisting of hydrogen and C, to lower 
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alkyl; the stereoisomeis thereof in their resolved or lacemic fonn, and 
phaimaceutically acceptable salts thereof. 



(2) Fused pyperazine derivatives in WO 92-07847 as shown below: 

?4 
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(la) 



A pyperazine derivative represented by general formula (la) wherein Z represents C or 
N, provided that two Zs are not N atoms at the same time; R' represents (la) wherein 
X represents N or R»C. R* represents H or alkyl. and R' and R« represent each H, 
alkyl. nitro or phenyl, or alternatively R' and R" are combined together to represent 
butadienylene or 1.4-butylene; R^ and represent each H, F. cyano, acyl. nitro, 
alkyl. morpholino or R'; R* and R* represent each H. hydroxy, alkyl. cycloalkyi! 
heteiocycle. phenyl or Y-substituted alkyl; Y represents hydroxy, acyloxy. F- 
substituted methyl, cycloalkyl, tetrahydrofiiryl, carboxyl, alkoxy caibonyl or NR'r": 
and R» and R'» represent H or alkyl. or alternatively R' and R'« are combined together 
to represent a 5- or 6-membered cyclic group which may contain oxygen atom(s). 



20 (3) Triazoloquinoxahn-l,4Hliones (I) and (II) in WO 93-06103 an shown below: 

H H 

Quinoxaline compounds represented by formula (I) or (II), wherein R' and R^ are 
independently hydrogen, C,^-aIkyl, halogen, NO2, NH2, CN. CF,, SOiNR-'R* wherein 
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R* and are independently hydrogen or C,<-alkyl. or COR* wherein R* is Cw-alkyl; 
and RMs hydrogen, C u-alkyl or CFj, and compositions thereof. 



5 (4) [1.2,4]Tiiazolo[43-a]qujnoxalinone derivatives © in WO 96-08493 Al as shown 
below: 



10 
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20 




'0 

0) 

[I.2,4]triazolo[4.3-a]quinoxalinone compounds of general formula (I) wherein R' is 
POX'X" or alkyl substihited with COX' or POX'X", and X* and X" independenUy are 
hydroxy or alkoxy. and R*, R\ r" and R' independently are hydrogen; alkyl; halogen; 
NH2; NOj; CN; CF, SO^NY'Y" OR COZ' wherein Z' is NVY" or alkyl and Y' and 
Y" independently are hydrogen or alkyl; triazolyl; unidazolyl substituted with phenyl 
oralkyl. 



(5) [l,2,4]Triazolo[4,3-a]quinoxalinone derivatives (I) in WO 96-08492 Al as shown 
below: 




o 



R. 



(l,2,4]triazolo(4.3-a]quinoxalinone compounds of general formula (I) wherein R' is 
POX'X" or alkyl substituted with COX' or POX'X" and X' and X" independenUy arc 
hydroxy or alkoxy. and R*. R^ R« and R' independently are hydrogen; alkyl; halogen; 
NHj. NO2. CN, CF3, SOzNY'-Y", COZ' wherein Z' is NY'Y" or alkyl and Y' and Y" 
independently are hydrogen or alkyl; triazolyl; imidazolyl. piperidino, piperazinyl. 
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morpholino or thiomorpholino; all rings optionally being substituted. 



(6) Pyirolylquinoxalindiones (I) in WO 97 49701 as shown below: 



5 




Pynolylquinoxalindiones of fonnula (0 and their tautomeric and isomeric fonns and 
their physiologically acceptable salts, in which R' is hydrogen. C.-Q alkyl. substituted 
by hydioxyl or caiboxyl. Rj is hydrogen, C-Q alkyl. CrCt alkenyl, CrQ alkynyl. a 
chlorine, fluorine or bromine atom, a trihalogen methyl, cyano, or nitro group or 
SOiCQ alkyl. is COOH or a radical hydrolysable to form the carboxyl group, and 
nislor2. 



(7) Imidazole-substitutcd quinoxalinedione derivatives (I) in WO 97-46555 as shown 
15 below: 




Substituted imidazole quinoxalinedione derivatives represented by general formula (I), 
wherein each symbol has the following meaning: A: (CHjlj'U or Ph-{CH2)p (Ph 
being phenyl); X: oxygen or NR"; R' : hydrogen, hydroxy or triazolyl, provided that 
X may be a bond when r' is triazolyl; R^ : hydrogen, nitro. halogenated lower alkyl, 
cyano. amino, mono - or di (lower alkyl)aniinp, or halogeno; R' and R^ : the same or 
different and each representing hydrogen or lower alkyl; n: 0. 1 or 2; m: an integer of 2 
to 6; and p: an integer of 1 to 6. 
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(8) HeterocycUcally substituted imidazoloquinoxalines (I) in WO 97-34896 as shown 



Imidazoloquinoxalines of fonnula (I), wherein R' to K* have the meanings given in the 
description in the conesponding patent (WO 97-34896) and R* is a five-member 
optionaUy substituted heterocycle with between 1 and 4 nitrogen atoms or with 1 or 2 
nitrogen atoms and an oxygen or sulphur atom, or an R*-substituted phenyl ring. 



Quinoxaline derivatives of the formula (1) wherein R' is alkyl. halo (lower) alkyl, 
amino, aryl or heterocyclic group, R* is hydrogen or lower alkyl, R' and R* are each 
independently hydrogen, cyano, nitro, halogen, lower alkyl. halo (lower) alkyl. lower 
alkoxy, halo (lower) alkoxy, di (lower) -alkylamino, aryl which may have one or more 
substituents (s), heterocyclic group which may have one or more substituents (s), 
lower alkylthio which may have one or more substituents (s), heteiocyclicthio, lower 
alkylsulfonyl, lower alkylaminosulfonyl, or heterocycUcsulfonyl, a group of the 



below: 




(9) Quinoxaline derivatives (I) in WO 97-32858 as shown below: 




15 



formula: 
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A 



A is the group of the fonnula: 




It is to be noted the object compound (I) may include one or more stereoisomers due to 
asymmetric carbon atom (s) and double bond, and all of such isomers and a mixture 
thereof are included. It is ftrther to be noted that isomerization or rearrangement of the 
object compound (I) may occur due to the effect of the light, add. base or the like, and 
the compound obtained as the resuh of said isomerization or rearrangement is also 
included within the scope of the present invention. It is also to be noted that the 
solvating form of the compound (I) (e.g. hydrate, etc.) and any form of the crystal of 
the compound (I) are included within the scope of the present invention. 



15 (10) Condensed 2,3-benzodiazepine derivatives (1) in WO 97-28163 as shown below: 

if 

R, (I) 

2.3-Benzodiazepine derivatives of the formula a) wherein R' and are identical or 
different and hydrogen, C,-C6-alkyi, nitro. halogen, cyano, the group -NR»R', -O-C.-r 
alkyl, -CFj, OH or Cu-alkanoyloxy; and R* are identical or different and 
20 hydrogen, halogen, C,-Q-alkoxy, hydroxy, thiocyanate, C.-Cs-alkylthio, cyano, 
COOR", POjR'^'*, C,-C6-alkanoyl, C,-C«-alkanoyloxy, eventually with C,-C4- 
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alkoxy or phenyl-substituted Cz^-alkynyl, eventuaUy with CM-alkoxy or phenyl- 
substituted Q^-alkenyl, eventually with halogen, hydroxy, C.-Q-alkoxy, C-Q- 
thioalkyl. NR'°-R' '-substituted C.-Cs-alkyl. C^-cycloalkyl or eventually a substitaited 
aiyl- or hetaryl-rest; R* and r' arc identical or different and hydrogen, Ci-Q-alkyl or 
5 the group-CO-Cl-6-alkyl; R" and R" are identical or different and hydrogen, ^^06- 
alkyl or Cw-alkanoyl or together with the nitrogen atom will bild a 5-7 branched 
saturated heterocyclus, which will contain and can be susbtituted with a further 
oxygen-, sulfur or nitrogen atom; R'^ R", r" are identical or diffemt and H or C.-Q- 
alkyl; X hydrogen or halogen; Y Ci^s-alkoxy or X and Y together - 0-(CH2)n-0-; n 
10 means 1,2 or 3 and A together with the nitrogen wiU form a saturated or an 
unsaturated 5 aimed heterocyclus, which can contain 1-3 nitrogen atoms and/or a 
oxygen atom and/or one or two carbonyl groups or their isomers or physiological salts 
thereof; 

15 

(11) lA3,4-TetrahydroquinoxaIindione derivatives (I) in WO 96-10023 as shown 
below: 



20 



>)— CORj 



H 0) 



A 1 A3,4-tctrahydroquinoxalindione derivative represented by general formula (I) or a 
salt thereof an NMDA-glycine receptor and/or AMPA receptor antagonist and a 
kainate neurocytotoxicity inhibitor each containing the same, and a medicinal 
composition comprising the above-mentioned compound and phamiaceutically 
25 acceptable carriers: wherein X represents N or CH; R represents imidazolyl or 
di(lower alkyl)aniino; R' represents (J) halogeno. nitro, cyano, caiboxy, amino, mono- 
or didowcr alkyl) amino, lower alkanoyl, lower alkythio. lower alkylsulfinyl, lower 
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alkylsulfonyl, or caibamoyl, (2) lower alkyl or lower alkoxy which may be subsHtuted 
by halogeno, carboxy or aryl, or (3) phenyloxy which may be substituted by lower 
alkoxycarbonyl or carboxy; represents hydroxy, lower alkoxy, amino, or mono- or 
di(Iower alkyI)amino; and A rq)resent8 optionally substituted alkylwie or -0-B- (B 
being lower alkylene); provided the case wherein R represents imidazolyl, R' 
represents cyano, A represents ethylene and R^ represents hydroxy is excepted. 



(12) New heterocyclic substituted imidazoloquinoxaJinones (I) in WO 96-10572 



Imidazoloquinoxalinones of the fonnula (I), in which r' stands for hydrogen, 
branched or linear C.j-alkyl or a phenyl, pyridyl or thienyl group possibly substituted 
by one to two chlorine atoms, a trifluoromethyl, a nitrodioxy or a methylene dioxy 
group; r2 stands for hydrogen, C,.j-alkyl or Cj-a-dialkylaminoalkyl; R' stands for a 
chlorine or bromine atom, a trifluoromethyl, cyano or nitro group; A stands for a five- 
membered heterocycle with 1-4 nitrogen atoms or 1-2 nitrogen atoms and one oxygen 
or sulphur atom possible substituted by R* and R*; the radicals R" and R^ that may be 
the same or different, stand for hydrogen, Cralkyl, C,.5-hydroxyethyl. phenyl, 
phenyl substituted by a chlorine atom, a trifluoromethyl or nitro group, -CHO, 
-COOH, -C00-C,.5-aIkyl, -CHrNR'R' (in which R«=H, C,-5-alkyl, R^=H, Cj-alkyl), 
-CH2-NH-C0-R» (in which R*=C,.j-alkyl, phenyl, a phenyl group or an heteroaiyl 
group possibly substitoted by a chlorine atom of a nitro or trifluoromethyl group) or - 
CH2-NHCONHR*, and B stands for a bond or a d-s-alkylene chain. Also disclosed 
are the tautomer and isomw forms of ttiese compounds, as weU as flieir 
physiologically compatible salts. 



10 



shown below: 




(D 
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(13) Fused indole and quinoxaline derivatives © in WO 9608495 Al as shown below: 



Compounds having fonnula (I) or a phannaceutically acceptable salt thereof wherein: 
R' is hydrogen, alkyi or benzyl; X is 0 or N0R\ wherein is hydrogen, alkyl or 
benzyl; Y is N-R* wherein R* is hydrogen, OH or alkyl; n is 0 or 1; R* is phenyl which 
is substituted one or mae times with substituents selected from the group consisting 
of SOjNR'R", CONR'R", and COR'" wherein R' and R" each independenUy are 
hydrogen, alkyl, or -(CHaVW, wherein p is 0, 1. 2. 3. 4, 5. or 6, and W is hydroxy, 
amino, alkoxycaibonyl, or phenyl which may be substituted one or more times with 
substinients selected from the group consisting or halogen, CFj, NO2, amino, alkyl, 
alkoxy ormethylenedioxy; or wherein R' and R» together are (CH2),Z(CH2), wherein r 
and s each independently are 0, 1, 2, 3, 4, 5 or 6 and Z is 0, S, CH2 or NR"" wherein 
R"" is hydrogen, alkyl, or -(CH2VW, wherein p is 0, 1, 2, 3. 4. 5 or 6. and W is 
hydroxy, ammo, alkoxycarbonyl, or phenyl which may be substituted one or more 
times with substituents selected from the group consisting of halogen, CFj, NO2, 
amino, alkyl. alkoxy or mefliylenedioxy; and wherein R"' is hydrogen, alkyl. alkoxy 
or ph«aiyl which may be substihited one or more times with substituents selected from 
die group consisting of halogen, CF3, NO2, amino, alkyl, alkoxy or methylenedioxy; A 
is a ring of five to seven atoms fused with the benzo ring at tiie positions mariced a and 



(14) [lA4]Triazolo[4,3-a]quinoxaline confounds (0 in WO 94-26746 as shown i 
below: 




(D 



b. 
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[1 A4]TriazoIo[4^-a]quinoxaline derivatives of general formula (I) wherein one of R' 
and is a 5- or 6-membered N- containing heterocyclic ring optionally substituted, or 
5 a fiised ring system comprising a 5- or 6-membered N-containing heterocyclic ring 
optionaUy substituted; and the other of R' and R^ is H, alkyl, alkoxy, halogen, NCb, 
NHi. CN. CFfc CXX:,-6.alkyl or SCNR'R". wherein R' and R» are independenUy H or 
aUcyl and X is 0 or S; and phatmacoitically accq)table salts Aereot 

10 

(15) [l,2,4]Triazolo[4,3-a]quinoxaIine derivatives (I) in WO 94-21639 as shown 
below: 




Quinoxaline compounds of gaieral formula (I) wherein Rl is COX*, POX'X" or alkyl 
substituted with COX" OR POX'X", and X" and X" independently are hydroxy or 
alkoxy, and R', R'. R« and R' independently are hydrogen, alkyl, halogen, NH2. NO2, 
CN, CFj. SOiNY'Y" or COZ* wherein Z' is NY'Y" or alkyl and Y' and Y" 
independenUy are hydrogen or alkyl, triazolyl. imidazolyl, imidazolyl substituted with 
phenyl or alkyl, or R* and R^ or R» and R', together form a further fused ring. 
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(16) 2H-1.2>Ben20thiadiazine-14-<iioxide-3-airboxylic acid derivatives (I) WO 93- 
21 171 as shown below: 



10 



23 




The present invention relates to the use of derivatives of the 2H.1 A4-benzothiadiaziii- 
l.l-dioxide-3-cari)oxyUc acid of the above fonmila or the salts of such compound or 
of intemediates of such compound for tiie preparation of AMPA receptor antagonists 
and to new componds of ti,e forinula (I), their preparation and the medications in 
which they are found. 



hi the formula a): R. is caiboxy, alkoxycarbonyl, tetrazolyl. -CO-NHj. -CO-NH-alk. 
-CO-N(alk)j, -CO-NHOH, -CO-N(alk)OH. -CO-NH-O-R5, -C0-N(alk)-0R5 or a 
group that may be converted into a carboxyl moiety in vivo; Rj, R3 and R4 are the 
same or different and are selected fiom the group consisting of hydrogen, halogen or 
15 alkyl; Rs is alkyl or phenylalkyl. 

TTie term alk refers to an alkyl or alkylene group. Clearly, the compounds of 
die present invention include the tautomers of the compounds of the fonnula (1). ITie 
groups, convertible into carboxyl moieties in vivo, include -CO-R*, in which R< is 
0-alk-R7, -0-alk-O-CO-alk. -O-alk-O-COOalk. -0-alk-O-CO-R,. -0-alk-OH, -0-alk- 
20 0-alk. -O-alk^-aBc -O-alk^R,. -O-alk-S-R,. -0-alk-COOH, -0-alk-COOalk, -0- 
alk-NRdl,. -NH-alk^O-alk. -NH-alk-(KX)Oalk. -NH-alk-O-CO-R;. -NH-alk- 
OH, -NH-alk-O-alk, -NH-alk-S-alk. -NH-alk-O-R,, -NH-alk-S-Ry. -NH-alk-COOH, 
-NH-alk-COOalk, -NH-alk-NR,R,. In tiiese definitions, R is alkyl or alkylene. R, 
phenyl, R, and R, are the same or different and are selected fiom Uie group consisting 
of hydrogen, alkyl, phenyl or phenylalkyl or form with the oxygen atom they are 
attached to a piperidinyl. moipholinyl or pynoKdinyl ring. The halogen atoms are 
selected fiom ti>e foHowing: fluoride, chloride, bromide or iodide. Unless otherwise 
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Stated, in the above and below definitions, the alkyl. alkoxy and alkylene groups are a 
straight or branched alkyl chain having one to six carbon atom, and preferably one to 
four carbon atoms. The compounds of the formula (I) m which either Rj, Rj and R4 are 
hydrogen and R, is carboxy, alkoxycarbonyl, -CO-NH2 or -CO-NH-alk, or R, a 
i chloride or bromide atom. Rj and Rj are hydrogen and R, is carboxy, alkoxycarbonyl, 
-C0-NH2 or -CO-NH-alk, or R3 a chloride or bromide atom, Rj and R, are hydrogen 
and R, is caiboxy, alkoxycarbonyl, -CaNHj or -CO-NH-alk. The present invention 
include also other compounds of the formula (1), their salts or intermediates of their 
salts. In these conqwunds, R, is carboxy, alokoxycarbonyl, tetrazolyU -CaNHj, -CO- 
NH^ -C0-N(alk)2, -CO-NHOH, -CO.N(alk)0H, CO-NH-O-Rj, C0-N(alk)-0R5 or 
-CO-R«, in which R« is -O-alk-R?, -O-alk-O-CO-alk, -0-alk-O-COOalk, -0-alk-O- 
CO-R7. .O-aJk-OH, -O-alk-O-alk. -O-alk-S-alk. -0-aIk-0-R7. -O-alk-S-R,. -O-alk- 
COOH. -O-alk-COOalk, -0-alk-NR«R9. -NH-aUc-O-CO-alk. -NH-alk-O-COOalk. 
-NH-alk-O-CO-R,, -NH-alk-OH, -NH-alk-O^dk. -NH-alk-S-alk, -NH-alk-O-R?. -NH- 
15 alk-S-R7. -NH-alk-COOH. -NH-alk-COOalk. -NH^alk-NR^. Rj. R3 and R4 are the 
same or difFerent and are selected from the group consisting of hydrogen, halogen or 
alkyl, Rj is alkyl or phenylalkyl, R7 is phenylalkyl, Rg and R, are the same or different 
and are selected fiom the group consisting of hydrogen, alkyl, phenyl or phenylalkyl 
or form with the oxygen atom they are attached to a piperidinyl, morphoUnyl or 
pyrrolidinyi ring. The term alk refers to an aflcyl or alkylene group. The present 
invention does not include the compounds of the formda (I) in which either Rj, R3 and 
R, are hydrogen and R, is carijoxy, alkoxycarbonyl, -CO-NHi or -CO-NH-alk, or R4 a 
chloride or bromide atom, ^ and R3 are hydrogen and R, is carboxy. alkoxycarbonyl, 
-CO-NH2 or -CO-NH-alk, or R, a chloride or bromide atom. R2 and R, are hydrogen 
25 and R, is cariwxy, alkoxycarbonyl. -CO-NH2 or -CO-NH-alk . 



20 



SUBSTITUTE SHEET (RULE 26) 



wo 00/01376 PCT/GB99/021U 

17 

(17) Fused quinoxalinone derivatives (0 in WO 93-20077 as shown in below: 




A fused quinoxalinone derivative represented by general foimula(I). a tautomeric 
isomer thereof a phaimaceuticaUy acceptable salt thereof or a phannaceutical 
composition containing the same, which has a glutamate receptor antagonism and is 
useful as anti-ischemic and pshychotropic, wherein a represents a S-membered 
heterocycUc group containing two or three nitrogen atoms. R' represents nitro or 
trifluoromethyl, X represents (a), (b). (c) or (d), and R^ R^ R*. R* and R* may be the 
same or different fimn one another and each r^resents hydrogai or lower alkyl which 
may be substituted by mono- or di(lowar alkyl)aniino. 



(18) Quinolone derivatives (I) in WO 93-1 1 1 15 as shown in below: 



15 




Compounds of formula I w a pharmaceutically acceptable salt thereof or a prodrug 
thereof: wherein R represoits a hydrogen atom, an amino group, a caiboxy or Cj^ 
alkoxycarbonyl group, or a group of formula -A-B-E, in which A represents a 
chemical bond, an oxygen or sulphur atom, or an -NH- group; B represents a caibonyl 
(C=0) or sulphonyl (SO2) group, or a straight or branched alkylene chain containing 
fiom 1 to 6 carbon atoms; and E represents C,^ alkyl, C:^ alkenyl, Ca^ alkynyl, 
cyano, phenyl, tetrazoiyi, methyloxadiazolyl, -NR'R", -COR*. -C(=N.OR■)R^ 
-C02R*. -CONR•R^ -CONR^.OR" or -CHiCOzR*; R' and R^ independently represent 
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hydrogen, hydiocarton. a heterocyclic group, halogen, cyano, trifluoromethyl, nitio. 
-OR'. -Sr, -SOR*, -SO^R", -SO:NR«R\ -NR•R^ NR•COR^ -mXChK', -CORN 
-CO2R' or -CONR^R^ or R' and together represent the residue of a caibocycUc or 
heterocyclic ring; one of R\ R\ and R« represents hydrocarbon, a heterocycUc 
group, halogen, cyano, trifluoromethyl. nitro. -OR*, -SR\ -SOR*, -SO2R*. SOim'R^ 
-NR»R^ -NR•C0R^ -NR -COR'. -CO^R' or ^:ONR« or .CONR•R^ and tfai 

other three of R^ R*. R^ and R« independently represent hydrogen, hydrocarbon, a 
heterocyclic group, halogen, cyano, trifluoromethyl, nitro. -OR'. -SR', -SOR* -SOjR* 
-SO,NR*R^ .NR•R^ -NR•COR^ -NR*C0,R\ -COR*. -COaR' or -CONR'R^, and R* 
andR" independaiUy represent hydrogen, hydrocarbon or a heterocycUc group. 



(19) Quinolone derivatives (I) in WO 93-10783 as shown below; 



"» (I) 

Compounds of formula I or a pharmaceutically acceptable salt thereof or a prodrug 
thereof wherein R represents a hydrogen atom, an amino group, a carboxy or Cm 
alkoxycarbonyl group, or a group of formula -a-p-e, in which a represents a 
chemical bond, an oxygen or sulphur atom, or an -NH- group; p represents a carbonyl 
(C=0) or sulphonyl (SO2) group, or a straight or branched alkylene chain containing 
fiom Ho 6 carbon atoms; and e represents C,^ alkyl, alkenyl. phenyl. -NR'R^ 
-CO2R' or -CH2CO2R'; R' is a group of part formula 0) or (ii): 

-(CH=CH)„-T(i) 
CH=C^ 

V (ii) 
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wherein U and V independentiy represent cyano, carboxy, -COR*, -CO2R', -CO.SIR', 
-CONHOH or -CONHNH2; n is zero or 1, preferably zero; T represents cyano. 
carboxy, -COR*. -COiK', -CO.SR', -CONHOH. - CONHNHj or a group of fonmila 
in which the broken circle represents two non-adjacent double bonds m wy position in 
5 the five-membered ring; B represents a bond or a carbonyl group (C=0); W, X, Y and 
Z independently represent oxygen, sulphur, nitrogen or carbon, provided that no more 
than one of W, X, Y and Z represents oxygen or sulphur and at least one of W, X, Y 
and Z is other than carbon; one of E, F and G represents nitrogen or carbon and the 
remainder represent carbon; A', and A' represent one, two or three substituents not 

10 exceeding the maximum number permissible by the disposition of heteroatoms in the 
five- or six-membered ring, which substituents are independently selected from 
hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluoromethyl, nitro, 
-OR*. -SR*. -SOR', -SO2R*. -SOjNR'R\ -NR'R^ -NR■COR^ -NR''C02R\ -COR*, 
■COiR* or -CONR'R''; or A' and A* or A* and A^ together represent the residue of an 

IS aromatic or heteroaromatic ring; 



-4- • 



one o{R\ R\ R* and represents hydrocarbon, a heterocyclic group, halogen, cyano, 
trifluoromethyl, nitro, -OR*, -SR', -SOR', -SOjR*, -S02NR'R^ -NR'R\ -NR»C0R\ 
-NR•C02R^ -COR*, -CO2R' or -CONR*R^ and the other three of R^ R^ and 
independently represent hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, 
trifluoromethyl, nitro, -OR', -SR'. -SOR'. -SO2R', -S02NR'R^ -NR•R^ -NR'C0R\ 
-NR•C02R^ -COR', -CO2R' or -CONR•R^ or R^ and r\ r' and R" or R" and r' 
toge&er represent tiie residue of an aromatic or heteroaromatic ring; R* represents 
hydrocari)on or a heterocyclic group; and R* and R" independently represent hydrogen, 
hydrocarbon or a hetoocyclic grotqi. 
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(20) Quinoxaline derivatives (I) in WO 93-08173 as shown below: 




Rs R4 (I) 



5 Quinoxaline derivates of the foimula (J), in ^ch is Ci.i2-alkyl substituted by R^, 
CM2-alkenyl substituted by R^ C2.n-alkinyl substituted by R\ Cs-v-cycloalkyl 
substituted by K\ -(CH2)n-C6.i2-aiyl substituted by R^ in the aiyl or alkyl residue or 
-(CH2Vhetaryl substituted by R^ in the hetaryl or alkyl residue; R* is hydrogen, C^r 
alkyl substituted by R^ C2-iralkenyl substituted by R^ C2-i2-alkmyl substituted by 

10 R^ (CH2)i,-C6.i2-aryl substituted by R^ in the aiyl or alkyl residue, or -(CH2)n-hetaryl 
substituted by R^ in the hetaryl or alkyl residue; R^, R^ R^ and R^ are the same or 
different and represent hydrogen, halogen, nitro, NR^*^ NHCOR", SQ2R", C3.7- 
cycloalkyloxy, C0R}\ cyano, CFj, Ci^-alkyl, CM-alkoxy or imidazole possibly 
substituted by cyano, Cu-alkyl or -COO-C^ -alkyl or R^ and R^ or R^ and R* 

IS represent a condensated benzene ring, and R^ stands for -CO^R^, or -PO-XY and is 
present once or twice in the same or a different fornt 

(21) Substituted 2,3-benzodiazepin-4-one (I) in WO 97-34878 as shown below: 



Substituted 2,3-benzodiazepin-4-one represented by formula (I) or a pharmaceutically 
acceptable salt or prodrug thereof, wherein: Ri and R2 are indq)endently hydrogen, 
alkyl, haloalkyl, aryl, fused aryl, a carbocyclic group, a heterocycUc group, a 
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heteroaryl group, alkenyl, alkynyU arylalkyl, aiylalkenyl, aiylalkynyl. heteroarylalkyl, 
heteroaiylalkenyl. heteroarylalkynyl. carbocycloalkyi, heterocycloallcyl. hydroxyalkyl, 
aminoalkyl or thioalkyl; or R, and R2 are taken together to foim a caibocycle or 
heterocycle; R3 is hydrogen, alkyl, haloalkyl, aryl, fused aiyl, a carbocycUc group, a 
5 hetCTOcyclic group, a heteroaiyl group, alkenyl, alkynyl, arylalkyl, aiylalkenyl, 
aiylalkynyl, heteraiylalkyl, heteroaiylalkenyl, heteroarylalkynyl, carbocycloalkyi, 
hcterocycloalkyl, hydroxyalkyl, aminoalkyl, COR, CO2R and CONRxRy, wherein R, 
R, and are independently hydrogen, alkyl, haloalkyl, aryl, fiised aiyl, caibocyclic, a 
hetaocyclic group, a heteroaiyl group, alkenyl, alkynyl, arylalkyl, aiylalkenyl, 
10 aiylalkynyl, heteroaiylalkyl, heteroaiylalkenyl, heteroarylalkynyl, caibocycloalkyl, 
hcterocycloalkyl, hydroxyalkyl, or aminoalkyl; or R, and R, are taken together to form 
a caibocycle or heterocycle; R4 is substituted or unsubstituted aiyl, fused aiyl, a 
carbocycUc gprnp, a heterocycUc group, or a heteroaiyl group; Rj and R« are 
independently hydrogen, halo, haloalkyl, aiyl, fiised aiyl, a caibocycUc group, a 
15 heterocycUc group, a heteroaiyl group, alkyl, alkenyl, alkynyl, arylalkyl, aiylalkenyl, 
aiylalkynyl, heteroaiylalkyl, heteroaiylalkenyl, heteroaiylaUcynyl, carbocycloalkyi, 
hcterocycloaUcyl, hydroxyalkyl, nitro, amino, cyano, acylamido, hydroxy, thiol, 
acyloxy, azido, caiboxy, caibonylamido or aUcylthiol; R7 and R, are mdq)endentiy 
hydrogen, halo, haloalkyl, aiyl. fiised aryl. a caibocycUc povp. a heterocycUc groiq), a 
heteroaiyl group, alkyl, alkrayl. alkynyl, aiylaUcyl. aijialkenyl. aiylalkynji 
heteroaiylaUcyl. heteroaiylalktmyl, heteroaiylaUcynyl, caibo<qreloallqd, 
hcterocycloalkyl, hydroxyaUqrl, nitro, amino, cyano, ac^amido. hydroxy, thiol, 
acylojqr, azido, alkoxy, caiboxy. caiboiqrlamido or alkylthiol; or R7 and R« are taken 
togeflier to fonn a caibocycle or heterocqrcle. for example, -OCHjO. -(CH2)j-. -(CHj)4, 
25 -OCH2CH2O-, -CH2N(R)CH2-, -CHiCHjNWCH,.. ^2N(R)CH2CHr. -N(Me). 
aoyo- and -N=C-C=N-, wharein R is a defined above; and n is 0 or 1. 



20 
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(22) 2^-Disubstituted-4(3H)-quiiiazolmone in W097-43276 as shown below: 

Bicyclic compounds of the fonnula wherein R' is optionally substituted phenyl of the 
foimula Ph' or heteroaryl whwein said heteroaryl is selected from the group consisting 
5 of pyridin-2-yI, pyridin-3-yl and pyridin-4-yl, wherem said heteroaryl may optionally 
be substituted on any of the ring carbon atoms capable of forming an additional bond, 
up to a maximum of three substituents per ring, with a substituent selected from 
hydrogen, (Ci-C6)aliyl, halogen, trifluoromethyl, aminoKCHiV. (C|-C«)allcylamino- 
(CHiV, di(C|.C6)alkyl-amino-(CH2)„-. (Ci-C6)alkoxy, hydroxy(Ci-C6)alkyl, (C,- 
10 C6)alkyl-0-(C,-C6)alkyl-, -CN, (C,-C6)alkyl^-0-, (C,-C6)alkyl-, (C,-C6)alkyl-OC- 
(HC,-C6)alkyl, (C,-C6)aIkyl-C-0., hydroxy, H-C(=OK (Ci-C6)alkyl-C(=0)-(CH2)„-. 
nO-CMHCaik: (C,-C6)allcyl-aC(=0)-(CH2V. NH2-C(=0HCH2)„-, (C,-C6)alkyl- 
NH^-OHCJJiV. and di(C,-C«)alkyl.NH-C(=0HCH2)n, wherem said Ph' is a group 
of the fonnula 

IS 




is phenyl of the fonnula Ph* or a five or six membered heterocycle, wherein said 6- 
memboed heterocycle has the formula 



Rl5 



20 /lie 

whwein •'N" is nitrogen; wherein said ring positions "K", "L" and "M" may be 
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independently selected from carbon or nitrogen, with the proviso that i) only one of 
"K, "L" or "M" can be nitrogen and ii) when «K". "L» or "M" is nitrogen then its 
respective R'^ R" or R" is absent; wherein said five membeied heterocycle has the 
formula 




wherein said 'T is -CH-. N,- NH, 0 or S; wherein said ring positions T» and "Q» 
may be independently selected fiom caibon. nitrogen, oxygen or suliiin with the 
proviso that only one of T", ••Q" or "T can be oxygen or sulfiir and at least one of 
•T", "Q" or T" must be a heteroatom; wherein said Ph* is a group of the formula 




R' is hydrogen, halo. -CN, -NOj, CFj, (C,-C6)allcyl or (C.-Cdalkoxy; R* Is hydrogen. 
(C,-C6)alkyl, halo, CF3. (C,-C6)alkoxy or (C,-C«)aIkylthiol; R« is hydrogen or halo; 
R' is hydrogen or halo; r" is hydrogen or halo; R» is hydrogen, halo, CTj, (C,- 
C6)alkyl optionally substituted with one to three halogen atoms. (Ci-C6)alkoxy 
optionally substituted with one to three halogen atoms, (C,-C6)alkylthiol. amino- 
CH:),-. (C,-C«)alkyl-NH-(CH2).-. di(C,-C6)alkyl-N-(CH2V. (C3-C7)cycloalkyI-NH- 
(CH2).-. H2N-(C=0)-(CH2),-, (C,-C6)alkyl-HN-(C=0HCH2),-, di(C,-C6)alkyl-N- 
(C=0HCH2)s-. (CrC7)cycloalkyl-NH-(CH2)r, R"0-(CH2).-, R'^-(C=0HCH2)„ 
H(0=C)-NH-(CH2).-, (C,-Qalkyl-(0=C).n-(CH2V. H(0=C)-(CH2).-, (C,-C6)alkyl- 
(C=0)-, hydroxy, hydroxy-(C,-C6)alkyl, {C,-C6)alkyl. (C,-C6)alkyl-. (C,-C«)alkyl-0- 
(C,-C«)alkyl-, and -CN; R'" and R" are selected, independently, ftom hydrogen, halo. 



SUBSTITUTE SHEET (RULE 26) 



wo 00/01376 



PCT/GB99/02112 



24 



10 



IS 



CFj. (C,-C6)alkyl optionally substituted with one to three halogen atoms, (C,- 
C6)alkoxy optionally substituted witij one to tiuee halogen atoms. (C,.C6)alkyltiiiol, 
aminoKCH^V. (C-Qalkyl-NH-CCHjV. di(C,-Q)alkyl-NKCH2V. aminoKC- 
Q)alkyl.NH-(CH2V. (Ci-C6)alkyl-NH-(C,-C6)alkyl-NH-(CH2V. di(C,-Q)aIkyl.N- 
(C,-Q)alkyl.NH-(CH2V. di(C,-C6)alkyl-N-(C,-C«)alkyl.N-(CH2V. H2N-(C=0> 
(CHjV. H2N-(C=0HCH,V. (C,-C6)alkyl-HN.(C=0H3IiV. (C3-C7)cycloalkyl-NY- 
(C=0HCH2V. R"(KC=0HCH2V. H(0=C)-0-. H(0=C)-CHC,-C6)alkyl-. ^{(Hjy 
NH-(CH2V. (Ci-C«)alkyK0=C).NHKCH2V. -CHO. H-C(C=0HCH2)p-. (C,- 
Q)alkyKC=0HCH2V. (C,-C*)alkyK0=Q-N-(CH2V. H(0=C)-N-(CH2V. H(MC,- 
C6)Alkyl-N-(CH2V. (C,-Q)alkyl-(C=0)-O-NH-{CH2V. amuMKC,-Q)alkyUKO0). 
0(CH2)p. (C,-C6)alkyl, (C,-C6)alkyl-NH-(C,-C«)alkyl-(C=0K)-(CHj)p-. di(C,- 
C«)alkyl-NKC,-Q)alkyHC=0HKCH2V, aininoKC,-C6)alkyl-CHC=<)HCH2)p. (C,- 
C6)alkyI-NHKCrC6)alkyl-OKC><)HCH2V.di(CpCfi)alkyl-N<C,-^^ 
(CRi)p., hydroxy, hydroxy-(C,-C6)alkyl-. hydroxy-(C,-C6)alkyl-NH-(CH2V. (C,- 
C6)alkyl-CHC,-C6)allcyl-. -CN, piperidine-CCHjV. pynolidine-CCHjV, smd 3- 
pynolineKCHiV, wherein said piperidine. pyrrolidine and 3-pyrroline of said 
piperidineKCH^V. pynoIidine-CCHaV and S-pynolineKCH^V moieties may 
optionally be substituted on any of flie ring carbon atoms capable of supporting and 
additional bond, preferably zero to two substitutents. witfi a substituent independently 
selected fiom halo. CF,. (C,-Q)allcyl optionaUy substituted wifl, one to ti^ee halogen 
atoms, (C,^)alkoxy optionally substituted wifli one to tiiree halogen atoms, (C,- 
Oalkylttiiol. amimKCHjV. (C,<:6)aIky|.NH-(CH2V, di(C,-Q)alkyl-N-(ai2V. 
(C3<:7)cycloalkyl.NH.(CH2V. amino.(C,.C6)alkyl-NH-(CH2V. (C,-Q)alkyI-NH- 
(C,-C6)alkyl-NH-(CH2V. di(C,-C«)alkyI-N-(C,-C«)alkyl-NH-(CH2V. (C,-C6)alky|. 
CMC,-C«)alkyl.. di(C,-Q)alkyl-N-(C,-C6)aUcyI-N-(CH2V. H2NKC=0HCH2V. (C,- 
Q)alkyl.HN-(C=0HCH2V. di(C,-Q)alkyl-N-(C=0HCH2)p, C,-C7)cycloalkyI.NH. 
(C=0HCH2V.R"0^CH2V. R"0KC=0HCH2)p-. H(0=C)-0.. H(0=CWC.- 
C6)alkyl-. H(0=C)-NH-(CH2V. (C.-C«)alkyl-(0=C)-NH^CH2)p-. -CHO. H-(C=0). 
(CH2V. (C,-C«)alkyKC=0)., (C,-C,)alkyK0=C)-N-(CH2V, H(0=C)-n-(CH2V, HO- 
30 (C,-C«)alkyl-N-(CH2V. (C.-C6)aIkyl-(C-0)-0-NH-(CH2V. aminoKC,-C6)alkyl- 
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(C=OHKCH^., (Ci-C6)alkyl-NH-(C,-C6)alkyHO0H)-(CH2V. di(C,-C6)alkyl-N- 
(C,-C«)alkyHC=0)^CH2)p-. hydroxy, hydroxy-(Ci-C6)alkyl-, hydroxy-(Ci-C6)alkyl- 
NH-(CH2)p-, and -CN; R" is hydrogm or halo; R" is hydrogen, -Cti or halo; R" is 
hydrogen, (C,-C«)alkyl. (C,^)allcyl-{C=0)-, (C,-C6)alkyl<HC=0K (C,-C6)alkyl. 
NH-(C=0)-, or di(C,-C«)alkyl.N-(C=0)-; R» is hydrogen. -CN. (C,-C6)alkyl halo. 
CFj, -CHO or (C,-C6)alkoxy; R>« is hydrogen, -CN, (C,-C6)alkyl, halo, CFj, -CHO or 
(C,-C6)alkoxy; r" is hydrogen, -CN. (C,-C«)alkyl, aniino-{Ci-C«)alkyl-, (Ci- 
C«)alkyl-NH-(C,-C6)alkyl-, di(C,-C6)aIkyl-N-(C,-C6)alkyl-, halo, CF3, -CHO or (Ci- 
C6)alkoxy; n is an integer fiom zero to 3; eadi p is independently an int^er fiwn 
zero to 3; s is an integer from zero to 4; wherein the dashed bond iq)resented an 
optional double bond; with the proviso that: i) when R« is hydrogen, one of R" and 
R'Ms other than hydrogen; ii) when R' is unsubstituted phenyl and R' is hydrogoi 
then (a) R* can not be unsubstihited phenyl, thienyl or fiiryl or (b) R» can not be CI or 
hydroxy when R" and R" are hydrogen, or (c) R'" or R" can not be chloro when R» 
15 and R" are hydrogen; iii) when R^ is hydrogen; R*. R' and R* are hydrogen; and R^ 
is chloro or methyl, then (a) R^ can not be unsubstituted phenyl, thienyl or fiiryl or (b) 
R'" or R" can not be chloro or (c) R' or R" can not be hydroxy, methyl or methoxy; 
iv) when R' is hydrogen or chloro; R* is methyl; R", R^ and R» are hydrogen; and K. 
L and M equal caibon, then (a) one of R'* through R" must be other than hydrogen or 
20 (b) R" must be other than hydrogen or metlqrl; v) when R' is unsubstituted pyridin-2- 
yl and R' is hydrogen, bromo or iodo then R* can not be unsubstituted phenyl; vi) 
when R^ is chloro; R*, R*, and R» are hydrogen; and R» is hydrogen, then (a) R* can 
not be unsubstituted phenyl, pyridyl, thienyl or fuiyl or (b) R' or R" can not be 
hydroxy when R" and R" are hydrogen; vii) when R* is unsubstituted phenyl, R*. R' 
25 and A* are hydrogen, and R' is hydrogen, then R* can not be -COiH; vlii) when R* is 
unsubstituted pyridin-2-yl, R* and R' are hydrogen, then R< or R* must be other than 
chloro; ix) when R^ is unsubstituted phenyl, R^ is hydrogen, and R* and R^ are 
hydrogen, thai one of R* or R* must be other than chloro; and the pharmaccutically 
accq)table salts of such compounds. 

30 
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(23) Fused qrcloalkyl quinoxalinedione (I) in WO 98-05651 as shown below: 



Compounds represented by the formula (I) or phaimaceutically acceptable salts 
thereof wherein Z is a carbocyclic fused ring having 5 to 7 carbon atoms; X and Y 
are indq)endently hydrogai, halogen, nitro, cyano, -CFj, -COOH, -CONR'R*. -COR', 
-S02R^ imidazolyl or imidazoUdinyl, wherein r' and R^ are independently hydrogen, 
alkyl having 1 to 6 carbon atoms, cycloalkyi, aralkyl or join together to form a 
heterocyclic ring and wherein R' is alkyl, haloalkyl, cycloalkyi, aiyl or aralkyl; A is a 
bond, O. S. m\ m*CO, NR*CS, CONR^ CSNR*, CO or CS wherein R* is 
hydrogen, alkyl having 1 to 6 carbon atoms, cycloalkyi, aralkyl or when n = 0 then R* 
and B may join togeflicr to form a heterocycUc ring; B is hydrogen, alkyl, alkenyl, 
alkynyl, aryl, aralkyl, R*. CN. COR^ fOjR^, S02R^ or heterocyclic, wherein R* is 
hydroxy, alkoxy. andkoxy, aryloxy or NR«R^; and m and n are independently 0,1, and 
2, provided that (i) m is not 0 when A is 0, CN, tetrazole or CO, except when A is CO 
and B is a heterocyclic or when' A is 0 and B is COR*. POjR^ or SOjR^ (ii) m is not 
0 or 1 when A is NR*. except when B is COR*. POjR^ or SOjR^ and (iii) n is not ) 
when A is 0, S, NR^ CONR* and B is NR'R*. CN, COR*, or P0,R*2. 



(24) Inudazo[l,2-a]indeno[l,2-«]pyia2ine-2-caiboxylic acid daivatives (I) and their 
salts as shown in WO 96-02544 Al as shown below: 
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Iinidazo(l,2-a]indeno[U-e]pyrazine-2-carboxylic acid derivatives having gmecal 
fonnula (I) wherein R is N-alk, C(]^)Rs , CH-R* or C=R7. R, and R^ are the same or 
different and are selected from the group consisting of hydrogen, halogen, alkyl, 
alkoxy, amino, -N=CH-N(alk)a]k', nitio, cyano, phenyl, imidazolyl. SO3H, hydroxy, 
polyfluoralkoxy, carboxy, alkylcarbonyl, -NH-C0-NR„R,2, -N(alk)-C0-NR„R,2. 
-N(alk.ArK0-NRuRi2. -NH-CS-NR„R,2. -N(alk)-CS-NR„R,2, -NH-CO-NR,,, 
.NH-CS-R24. -NH-C(=NR27)-NR,oR,2. -N(alk)-C(=NR27)-NR,oRi2,. -CaNR,oRi2. 
-NH-S02-NR,oRi2, N(alk)-S02-NRioRi2. -NH-SOi-CFj, -NH-SOj-alk, -NR,oR,3. 
S(0)m-alk-Ar, -SO2-NR10R12 , 2-oxo-l-imidazolidinyl in which position 3 may be 
substituted by an allqrl group, or 2-oxo-l-peiliydropyrimidinyl in which position 3 
may be substitiited by an alkyl group, R3 is caiboxy, alkoxycaibonyl or carboxamide, 
R4 is allqrl, -alk-Het or phenylalkyl in which the phenyl group is substituted by one or 
15 more of the foUowing: halogen, all^l, alkoxy, nitio, amino, hydroxy, cyano, -alk-NH2, 
-COORio, and -alk-COORio. Rj is an alkyl group (the term Ci-Cn alkyl represents a 
strai^t or branched alkyl chain having one to eleven carbon atoms), -aDc-Het, NRgRj, 
-NH-CHO, -NH-CX)0R,7. -NH-SO2R24, -COORio, -alk-COORio, -aIk^ONR,oRi», 
-alk-NR,oR,8, -alk-OH, -alk-CN. phoiylallyl in M*ich the phenyl group is substituted 
20 by one or more of the following: halogen, alkyl, alkoxy, nitio, amino, hydroxy, cyano, 
-alk-NHz, -COORio, and -alk-COOR,o, -NH-CO-Ar in which Ar is substitiited by one 
or more of the foUowing: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, 
-alk-NH2, -COORio, and -alk-COOR,o, -NH-CO-Het, -NH-CO-alk-Het, -NH-CO-alk- 
COORio, -NH-CO-alk-NR,oR,g, -NH-CO-alk-Ar in which Ar is substitiited by one or 
25 more of the following: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NHj, 
-COORio, and -alk-COOR,o, pyrrol-lyl possibly substituted by -COORio, -NH-CO- 
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NH-alk-Ar in which Ar is substituted by one or more of the following: halogen, alkyl, 
alkoxy, nitro, amino, hydroxy, cyano, -aDc-NH,, -COOR,o, and -alk-COOR,o, -NH- 
CO-NH-Het. -NH-CO-NH-alk-Het. -NH^O-NH-Ar in which Ar is substituted by 
one or more of the foUowing: halogen, alkyl. alkoxy. nitro. amino, hydroxy, cyano. 
-alk-NH2. -COOR.fc and -alk-COORio. -NH-COalk. -NH-COcycIoalkyl. -NH^- 
NH-alk or -NH-CO-NH2. or R4 and R,. together with the carbon atom they attached to, 
are a cycloalkyi group, ^ is hydrogen, hydroxy, alkyl (the term C,-C„ alkyl 
represents a straight or branched alkyl cham having one to eleven carbon atomsX -alk- 
OH, -NR,4R,5. -alk-NR,4R,3, alk-Het, -NH^O. .COOalk. -alk-COOR,o, -alk^ 
NRjoRii . phenylalkyi in which the phenyl group may be substituted by one or more of 
the following: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano. -alk-NHj. 
-COORio, and -alk-COOR,o, -R,s-COOR,o. -CO-COOR,o or pyrrol-lyl which may be 
substituted by -COOR.o. or 2-oxo-2,5-dihydropyrroH-yl. R, is oxygen or NOH. NO- 
alk-COOR,o. NO-aJk, CHR„, NR.o. C(COOR,o)R2o or C(CONR,oR2,)R20. R« is 
hydrogen, alkyl. -alk-COOR.o. -aIk-NR,oR2,. -alk-Het or phenylalkyi in which the 
phenyl group may be substituted by one or more of the following: halogen, alkyl, 
alkoxy. nitro. amino, hydroxy, cyano, -alk-NHj. -COOR,o and -alk-COOR.o, R9 is 
hydrogen or alkyl. R,« is hydrogen or alkyl. R„ is hydrogen, alkyl (the term C.-C, 
alkyl represents a straight or branched alkyl chain having one to nine caiton atoms), 
-alk-CCX)R,o. alk-Het, -alk-NR,2R,o, phenylalkyi in which the phenyl group may be 
substituted by one or more of the foUowing: halogen, alkyl, alkoxy, nitro, amino, 
hydroxy. -alk-NH,. caiboxy. alkoxycaibonyl. cyano. and -alk-COOR,o or Het. phenyl 
m which the phenyl group may be substituted by one or more of the foUowing: 
halogen, alkyl. aUcoxy. nitro, amino, hydroxy. -alk-NH,. carboxy, aUcoxycarbonyl, 
cyano. and -aBc-COOR,o or Het. R,, is hydrogen or alkyl. R„ is alkyl, Het or 
alkoxycarbonyl, R„ and R,, are the same or different and are each an aUcyl group or 
Rm is hydrogen and R,, is hydrogen. aUcyl. -CORjj. -CSR» or SO2R24, R16 is a 
-CHOH or -CH(0H)-aUc(C,-C5) chain. Rn is aUcyl or phenyhUkyl. R,8 is hydrogen or 
aUcyl. R„ is hydroxy. aUcyl, alk-Het. -NR^jR^. -aIk-CDOR,o, -Het . phenyl in which 
the phenyl group may be substituted by one or more of the following: halogen, aUcyl. 
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alkoxy, nitro, amino, hydroxy, -alk-NHj. -COOR,o, cyano, and -alk<:OOR,o, or, 
phenylalkyl in which the phenyl group may be substituted by one or more of the 
following: halogen, alkyl. alkoxy. nitro. amino, hydroxy, -aBc-NHj. caiboxy, 
alkoxycaibonyl, cyano. and -alk-COOR,o. Rio is hydrogen or alkyl. R^, is hydrogeii 
■ or alkyl, R^, is aJkyl. cycloalkyl, -COOalk, -alk-COOR,o, phenyl in which the phenyl 
group may be substituted by one or more of the following: halogen, alkyl. alkoxy, 
nitro. amino, hydroxy. -alk-NHj. -COOR.o, cyano. and -alk-COOR,o, phenylalkyl iii 
which the phenyl group may be substituted by one or more of the following: halogen, 
alky!, alkoxy, nitro. amino, hydroxy, -alk-NHj. -COOR,o. cyano and -alk-COORio.- 
alk.NR,oR,2. -NH-Ar in which Ar may be substituted by one or more of the following: 
halogen, alkyl, alkoxy. nitro, amino, hydroxy, -alk-NHj. -COOR,o. cyano. and -alk- 
COORio, -Het, -alk-Het, -ORn. -NH-alk-Ar in which Ar may be substituted by one or 
more of Ifae following: hatogen, alkyl. alkoxy, nitro. amino, hydroxy. -alk-NHj, 
carboxy. alkoxycaibonyl, -COOR,o. cyano and -alk-COOR,o. NH-alk-Het, -NH-alk. 
-NHj or -NH-Het, R« is -NH-alk, -NH-Ar. -NH-Het or -NH^. Ri4 is alkyl or phenyl. 
Rj5 and Ra are the same or different and are each alkyl or cycloalkyl, R„ is hydrogen 
or alkyl. 

The term alk refers to an alkyl or aDcylene group. The term alk* refers to an 

alkyl gioup,m = 0.l or 2. ITietemiAr refers toaphenyl group. The temi Het refers to 
a heterocycle which is mono or poly saturated or unsaturated with four to nine carbon 
atoms and one or more heteioatom (0, S, N) which may be substituted with one or 
more of the following: allqrl, phmyl, or pheiqrtaDqd. 

Unless otherwise stated, in the above and below definitions, tiie alkyl or 
alkylene groups are a straight or branched alkyl chain having one to six carbon atom, 
the acyl groups have two to four carbon atoms, the cycloalkyl groups have three to six 
caibon atoms and tiie halogen are of the following: fluoride, chloride, bromide, or 
iodide. 

Preferably, Het is one of the following rings: pyrrolyl. pyridyl, pyrimidinyl, 
imidazolinyl. thiazolyl, oxazolinyl. thiazolinyl. pyrazinyl, tetrazolyl. triazolyl. Each of 
these rings can possibly be substituted by one or more of the foUowing: alkyl. phenyl 
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or phenylalkyl. The preferred substitutants are methyl, phenyl or benzyl 

The compounds of the formula (I) in which R7 is NO-alk, C(COOR,o)Rm, 

C{CONRioR2i)R2o or CHR19 can exist as isomers (E and Z). The conqwunds of tiie 

present invention include the isomers E and Z and their mixtures. 
5 The compounds of the formula (I), in which R is CH-R< and R« is -CO- 

COORio, can exist as tautomers (E and Z). The compounds of the present invention 

include the tautomers E and Z and their mixtures. 

The compounds of the present invention include the eniantomers and 

diastereoisomers of the conqwunds of the formula (I), in which R is C(R4)R, or CH- 
ID R«. 



(25) Phthalazine derivatives (I) in DE 196 17 862 Al as shown below: 



IS 




(D 

Phthalazine derivatives of the formula I wherein R* and R* are identical or different 
and hydrogen, Ci-Q-alkyl, nitro, halogen, die group -NR»R», -O-Ci-4-alkyI or CF3; V? 
and R* are identical or different and hydrogen, an eventually substituted Ci-Q-aDcyl-, 
aiyl- or hetaryl residue or Cs-rcycloalkyl; R* and R» are identical or different and 

20 hydrogen. C,-C«-alkyl or the group -CO-Cw-alkyl, X hydrogen; Y Ci-6-alkoxy or X 
and Y together -0-{CH2)„-0-; n 1, 2 or 3 mean and A forms together with nitrogen a 
fifemembered heterocycle, which can contain 1-3 nitrogen atoms, as weU as its 
isomers and phaimaceutically acceptable salts ttieieof. 

Under alkyl one has to understand a linear or branched alkyl residue as for 

25 example methyl, ethyl, propyl, isoprop>1, butyl, isobutyl, sek. butyl, pentyl, isopentyl 
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or hexyl. which can be substituted by Ci-Cj-alkoxy. halogen or C,<:6.alkonyl. If there 
is a halogenated alkyl residue present, then it can be multiple halogenated or 
perhalogcnated such as CFj. Under halogen one has to understand fluoride, chloride, 
bromide and iodide. The aryl- and hetaiyl residue and can be single or multiple 

5 substituted with halogen, Cu-alkoxy or CM-alkyl. The alyl residue can contain 6-10 
carbon atoms whereby phenyl is preferred. One might mention as a hetaryl residue fi»r 
example pyridinyl. With cycloalkyl one means cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl and cycloheptyl, respectively, particularly CjJ-cycloalkyl. Suitable as 
alkanoyi residues are alphatic carbonic acid residues such as formyl, acetyl, propionyl, 

10 butanoyl,capn)yl, valeroyi. tiimethylacetyl and others. If A together with the nitrogen 
atom fonns a 5-membered hetetocycle, then is in position 4 an exocycUc double bond. 
Preferred are heteroaiomatics with 1-3 nitrogen atoms, whereby for example A has the 
following meaning: 



IS 



20 



(26) 2,3-Benzodiazepine derivatives (0 in DE 196 04 920 Al as shown below: 
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2.3-Benzodiazepme derivatives having general fonnula (I) wherein X is hydrogen or 
halogen. Y -NR'-or-N=, R' and are identical or different and hydrogen, C-Cs- 
alkyl. nitro, halogen, the group -NR^R', -0-CM-alkyl or -CFj. r' is hydrogen, the 
group -C0.R'°, Ci45-alkyl or Cj-T-cycloalkyl; R* eventually substituted Ci-Ce-allqrl; R* 
hydrogen or R* and R' together oxygen; R* Cu-alkyl; R« and R' are identical or 
different and hydrogen, C.-Ce-alkyl or -CO-C^-aUcyl; R'" hydrogen. evenhiaUy 
substihited C-Q-alkyl, eventually substituted Cs-io-aryl, the group -NR"r", -0-Ci^- 
alkyl, C3.7-cycloalkyl, Ci^-alkenyl or -O-Cj-rcycloalkyl; r" and R" are identical or 
different and hydrogen, eventually substituted Ci-Cfi-alkyl or eventiially substitiited 
Cs-Kraiyl and -C^C^ a double bond or single bond means as well as their is<Hnens 
and phannaceutically acceptable salts tha«of. 



(27) Dihydro-2,3-benzodiazepine derivatives (I) in WO 96-06606 as shown below: 




0) 



Dihydro-2,3-benzodiazqjine derivatives having genwal formula (I) wherein R is 
hydrogen or C|-Cio alkyl; X is an aromatic moiety selected fiom phenyl, thienyl, fiiryl, 
pyridyl, imidazolyl, benzimidazolyl, benzotiiiazolyl and phthalaanyl \i*ich is 
unsubstituted or substituted with one or more moieties chosen fiom the group 
consisting of halogen, hydroxy, cyano, nitro, C,-C6 alkyl, , Cj-Cs cycloalkyl, C,-C4 
alkoxy, caiboxy, Ci-Cs alkoxycarbonyl, acetyl, formyl, cari)oxymethyl, 
hydroxymetiiyl, amino, aminomethyl, methylenedioxy and trifluoromethyl; and "Aiyl" 
represents p-nitiophenyl, p-aminophenyl or p-(protected amino) phojyl; or a 
phannaceutically accq>table salt thereof. 
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(28) 3-Substituted 3H-2^-benzo(iiazepme derivatives (I) in WO 96^283 Al as 
shown below: 




(I) 

3-Substituted 3H-2.3-beiizodiazepine derivatives of general fomula (I) wherein R' 
and R» are identical or different and hydrogen. C-Q-alkyl. nitro, halogen, the poop 
-NR«R», <K:M.alkyl or CF3; R' the groiq> -OO 



.10 



R* eventuaUy substituted C.-Cs-alkyl; R^ hydrogen or eventuaUy substituted Q-Q- 
alkyl; R« and R' are identical or different and hydrogen, eventually substituted C-Cs. 
alkyl or eventuaUy substituted aryl; R« and R' are identical or different and hydrogen. 
Ct-Q-alkyl or the group 



15 -CO 



»I3 



R hydrogen, eventually substituted C.-Cj-alkyl. eventually substituted aryl, the 
group .NR"R", -O-C^-alkyl. Cj-rcycloalkyl. Ci^-alkenyl or -0-Cj.7-cycloalkyl; R" 
and R" are identical or different and hydrogen, eventually substituted C.-Ct-alkyl or 
eventuaUy substituted aryl; r" C,-C«-aUcyI and n stands for 1. 2 or 3; means as weU as 
their isomers and phaimaceutically acceptable salts thereof 
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(29) Heterocyclic compounds (I) in WO 95-21842 as shown in below: 




Iniida2ol[U-a]qiiinoxalinone derivatives of general formula (I) wherein R'. R^ are 
the same or independently are H. alkyl, alkoxy, halogen. NOj, NHj. CF,, CN. 
S02C«^ SO2CF3. S02NR-R-or a 5. or 6- memberedN- containing heterocycBc ring, 
optionafly substituted, and R*. R" are independently H or alkyl; and R* is H or CHr 
R*: and R' is H. halogen. POR-R- NR'r» or a 5- or 6-membered N-containing 
heterocyclic ring optionally substituted, and R'", R- are independently hydroxy or 
alkoxy. and R'. R» are the same or independently are H. (a) or aDcyl optionaUy 
substituted; and n is 1, 2. or 3; (b) CH2OH. CHNOH. CN, (c) or (d) and R» is OH. 
alkoxy. H or NR'»R»; and R'«. R" are the same or independently are H, NH, or OH.' 
and X is O or S; and Y is 0. S orNHa. and phaimaccutically acceptable salts thereof 



(30) l,2,4-Tria2olo(43-a]pyra2ine-4-one derivatives and their salts in WO 95-26351 



1 A4-Tria2olo[4,3-a]pyrazine-4-one derivatives having general formula (I) wherein R 
is N-alk. C(R4)R5. CH-R« or C=R7. R, and R^ are the same or different and are 
selected from the group consisting of hydrogen or halogen atoms or of alkyl, alkoxy. 



as shown below: 
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amino, -N=CH-N(alk)alk', nitro. cyano. phenyl, imidazolyl. SO3H. hydroxy, 
polyfluoralkoxy, caiboxy, alkoxycaibonyl. -NH-C0-NR„R,2, -N(alk)-CO-NR„Ru, 
-N(alk-Ar)-CO-NR„R„. -NH-CS-NR„R,3. -N(alk)-CS-NR„R„, -NH-CO-R,,, -NH- 
CS-R24. -NH-C(=NR„)-NR,oR,2. -N(alk)- C(=NR„)-NR,oRu. -Co-NR,oRn. -NH- 
S02-NR,oR,2. N(a!k)-S02-NR,oR,2. -NH-SO2.CF3, -NH-SOz-alk. -NR.oR,,, S(0)„,- 
alk-Ar, -SOrNR,oR,2 , 2-oxo-l-unidazolidinyl in which position 3 may be substituted 
by an alkyl group, or 2-oxo-l-peihydropyrimidinyl in which position 3 may be 
substituted by an alkyl group. R, is hydrogen, alkyl. cycloalkyl alkylcycloalkyl. 
phenylalkyi. phenyl, Het or amino, R4 is alkyl. -alk-Het, or phenylalkyl in which the 
phenyl group is substituted by one or more of the following: halogeo. aDcyl. alkoxy, 
nitro, amino, hydroxy, cyano, -alk-NHj. ^OOR,o. and -alk-COOR.o. Rs is an alkyl 
group (the tenn C,-C,o alkyl represents a straight or branched alkyl chain having one 
to ten carbon atoms). -alk-Het. -NR,R* -NH-CHO, -NH-COORn, -NH-SO2-R24. 
-COORio. -alk-COOR,o. -alk-CONR,oR„. -alk-NR,oR,8. -alk-OH. -alk-CN! 
phenylalkyl in which the phenyl group is substituted by one or more of the followinr' 
halogen, alkyl, alkoxy, nitro. amino, hydroxy, cyano. -alk-NH,. -COOR,o, and -alk- 
COORio, -NH-CO-Ar in which Ar is substituted by one or more of the fbUowing: 
halogen, alkyl, alkoxy, nitro. amino, hydroxy, cyano, -alk-NHi. -COOR.o. and -alk- 
COORio. -NH-CO-Het, -NH-CO-alk-Het. -NH-CO-alk-COOR,a. -NH-CO-alk- 
NR,oR,8, -NH-CO-alk-Ar in which Ar is substituted by one or more of the following: 
halogen, alkyl. alkoxy, nitro. amino, hydroxy, cyano, -alk-NHz, -COOR,o, and -alk- 
COORio, pyrrolyl-lwhich may be substituted by -COOR,o. -NH-CO-NH-alk-Ar in 
which Ar is substituted by one or more of the foUowing: halogen, alkyl, alkoxy, nitro. 
amino, hydroxy, cyano, -alk-NHj. -COOR.o, and -alk-COOR,o, -NH-CO-NH-Het, 
-NH-CO-NH-alk-Het, -NH-CO-NH-Ar in which Ar may be substituted by one or 
more of the following: halogen, alkyl. alkoxy. nitro, amino, hydroxy, cyano. -alk-NH,. 
-COOR.o, and -alk-COOR.o, -NH-COalk, -NH-COcycloalkyl, -NH-CO-NH-alk or 
-NH-CO-NH2. or R4 and R5, togetiier with the carbon atom they attached to, are a 
cycloalkyl group, R« is hydrogen, hydroxy, alkyl ( the term C,-C,o alkyl represents a 
straight or branched alkyl chain having one to ten carbon atoms), -alk-OH, -NR,4R,fc 
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-alk.NR,4R,5, -alk-Het, -NH^O. ^00-alk, -alk -COOR.o, -a]k-CO.NR,oR,8, 
-phenylalkyl in which the phenyl gcovp may be substituted by one or more of the 
following: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NHj, -COORio, 
and -alk-COORio, R16-COOR10, -CO-CCX)Rio or pyirolyl-l possibly substituted by 
5 -COORio. 

R7 is oxygen, orNOH. NO-alk-COOR,o. NO-alk, CHR,,, NR,o, C(COOR,o) or 
C(CONRioR2i)R2o, Rg is hydrogen, alfcyl, -alk-COOR,o, -alk-NRioR«, -alk-Het or 
phenylalkyl in mdiidi ttie phenyl grotq) nay be substituted by one or more of flie 
foUowing: halogen, allqrl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NHi -COORio, 

10 and -alk-COORio, R9 is hydrogen or alkyl, R,o is hydrogen or alkyl, R„ is hydrogen, 
alkyl, (die term C| -C9 aUqd rqnesents a straight or brandied aDqd diain having one to 
nine carbon atoms), alkoxy, -alk-COORjo, -alk-Het, -alk-NRuR,,, phenylalkyl in 
which the phenyl group may be substituted by one or more of the foUowing: hatogeo. 
alkyl, alkoxy, nitro, amino, hydroxy, -alk-NHj, caiboxy, alkoxycarbonyl, cyano, and 

5 -aJk-COORio, phenyl in which the phenyl gmp may be substituted by one or more of 
the following: halogen, alkyl, alkoxy, nitro, amino, hydroxy, -alk-NHj, carboy, 
alkoxycarbonyl, cyano and -alk-COOR,o or-Het, R,i is hydrogen or alkyl, Ru is alkyl, 
Het or alkoxycarbonyl, Ru and Ru are the same or different and are each an alkyl 
moiety, or Ru is hydrogen and R,, is hydrogen, alkyl. -COR22, -CSRa or -SOjR24, Rit 

0 is a -CHOH- chain or -CH(0H>alk(C,-C5). R.t is alkyl or phenylalkyl, R,8 is 
hydrogen or alkyl, R,, is hydroxy, alkyl, -alk-Het, -NR2SR26, -alk-COORio, -Het, 
-phenyl in which the phenyl grovp may be substituted by one or more of the 
foUowing: halogen, aUcyl, aUcoxy, nitro, amino, hydroxy, -alk-NHj, -COOR,o, cyano, 
and -aUc-COORio, phenylalkyl in which the phenyl group may be substituted by one or 

5 more of ttie following: halogen, aUcyl, alkoxy, nitro, amino, hydroxy, -alk-NH2, 
-COORio, cyano and -aUc-COORio, R20 is hydrogen or alkyl, R21 is hydrogen or aUcyl. 
R22 is aUcyl, cycloaUcyl, -COOaUc. -alk-COOR,o, phenyl in which the phenyl group 
may be substituted by one or more of the foUowing: halogen, alkyl, aUcoxy, nitro, 
amino, hydroxy, -aUc-NH2, -COORio, cyano and -aUc-COORio, phenylaUcyl in which 

0 the phenyl group may be substituted by one or more of the foUowing: halogen, aUcyl, 
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alkoxy. nibo, amino, hydroxy. -alk-NH:. -COOR,o. cyano and -alk-COOR,o. -aflc- 
NRioRn. -NH-Ar in which Ar may be substituted by one or mo» of the foUowing: 
halogen, aikyl. alkoxy. nitn,. amino, hydroxy. -alk-NHj. -COOR,o. cyano and -alk. 
COORio. phenylalkyl m which the phenyl group may be substituted by one or more of 
the following: halogen, alkyl, alkoxy. nitro. amino, hydroxy. -alk-NHj. -COOR,o. 
cyano and -alk-COOR.o. -Het. -alk-Het, -ORn. -NH-alk-Ar in which Ar may be 
substituted by one or more of die following: halogen, alkyl. alkoxy. nitro. amino, 
hydroxy, -alk-NHj. -COOR,o. cyano and -alk-COOR,o. -NH-alk-Het, -NH-alk, -NH, 
or .NH-Het. R„ is -NH-alk, -NH-Ar, -NH-Het or -NH3. R,. is alkyl or phenyl. R„ and 

R26 are the same or diflferent and are each alkyl or cycloalkyl.R„ is hydrogen or alkyl 
Hie tenn alk lefeis to an alkyl or alkylene moiety. The term alk' refeis to an 
alkyl moiety, m = 0.1 or 2. TTie tem Ar refers to a phenyl moiety. The tem, Het refers 
to a heterocycle which is mono- or poly- saturated or unsaturated with one to nine 
caibon atoms and one or more hcteroatom (O, S. N) which may be substituted with 
15 one or more of the foUowing: alkyl, phenyl, or phenylalkyl 

Unless oflierwisc stated, in tiie above and betew definitions, the alkyl alkylene 
or alkoxy moieties are a straight or branched chain having one to six caibon atom, the 
acyl moieties have two to four carbon atoms, the cycloalkyi moieties have three to six 
carbon atoms and the halogen atoms are selected fiom the following: fluoride. 
20 chloride, bromide or iodide. 

Preferably. Het is one of the foUowingrings: pym)lyl pyiidyl pyrimidinyl 
unidazolyl thiazolyl oxazolinyl tiriazolinyl pyrazinyl tetrazolyl triazolyl 
pynoUdinyl. piperazinyl thienyl ftiyl azetidinyl and imidazolinyl. Each of tiiese 
rings may be substituted by one or more of the foUowing: alkyl. phenyl or phenylalkyl 
25 The preferred substituents are methyl phenyl or benzyl 

The preferred polyfluoroalkoxy groups are the trifluoromethoxy groups. 
The compounds of the formula (I) in which R7 is NO-alk. C(COOR,o)Rjo. 
C(CONR,oR2,)R2o or CHR„ can exist as isomers (E and Z). The compomids of the 
present invention include the isomers E and Z and tiieir mixtures. 

The compounds of the formula (I), in which R is CH-R* and R« is -CO- 
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COOR,o. can exist as tautomers (E and Z). ITie compounds of the present invention 
include the tautomere E and Z and their mixtures. 

The compounds of the present invention include the eniantomeis and 
diastereoisomeis of the compounds of the formula (1). in which R is C(^)R, or CH- 
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(31) Imidazo(1.2-a)indeno(l,2-e)pyrazin-4^ne derivatives and their salts in WO 95- 
26350 as shown below: 



R,. 



(0 



Imidazo(1.2-a)indeno(l,2-e)pyrazin-4^ne derivatives having general fomiula (I) 
wherein R is C=R3, C(R,)Rs or CH-R«. R, and R, are the same or different and are 
selected from the group consisting of hydrogen, halogen, alkyl. alkoxy, amino. 
-N=CH-N(alk)alk'. nitro, cyano, phenyl, imidazolyl. SOA hydroxy, polyfluoralkoxy. 
-COOR7. -NH-CO-NRgR,, -N(alk)-C0-NR4l,, -N(alk-Ar)-C0-NR«R9, -NH-CS- 
NRsR,. -N(alkKS-NR^,, -NH-CO-NR,s. -NH-CS-R,,, -NH-C(=NR:„>NR,R,. 
-N(alkK(=NRjo).NR,R,, -NH-SCb-NR^R^ N(alk>-S0,-NR7R,, -CO-NR,R,, -NH- 
SO2.CF,. -NH-SOa-alk, -NR,R„, S(0)„,-alk-Ar. -SO2-NR7R, , 2-oxo-l-imidazolidinyl 
in which position 3 may be substituted by an alkyl group, or 2-oxo-l- 
perhydropyiimidinyl in which position 3 may be substituted by an alkyl group, R3 is 
NO-alk. CHRio. NR7. QCOOROR,. or C(C0NR7R„)R„. R4 is alkyl. -alk-Het, -alk- 
Het" or phenylaikyl in which the phenyl group is substituted by one or more of the 
following: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NHj. -COOR7 
and -alk-COOR,, R5 is .m»K», -NH^HO. -NH-CHO, -NH-COORp, -NH-SO2R,,, 
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-COOR7. -alk.C00R7. -alk-CONR7R,5. -aJk-NRTR,,. -alk^H. -alk-CN. -alk-Het". 
phenylalkyi in which the phenyl group is substituted by one or more of the following:' 
halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano. -alk-NH,. -COOR7 and -alk- 
COOR7, -NH-CO-Ar in which Ar is substituted by one or more of the following: 
halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NHj, -COOR7 and -alk- 
COOR7, -NH-CaHet, -NH-CO-Het", -NH-CO-alk-Het. -NH-CO-alk-Hef -NH-CO- 
alk-C00R7, -NH-CO-alk-NR7R,5. -NH-CO-alk-Ar in which Ar is substituied by one 
or more of the following: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, -alk- 
NHi. ^00R7. and -alk-C00R7. -NH-CCWXArKCFjPCHa. pynolyl-lwhich may be 
substituted by -COOR,, -NH-CO-NH-alk-Ar in which Ar is substituted by one or 
more of the foUowing: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NH,. 
-COOR7, and -alk-C00R7. -NH-CO-NH-Het. -NH-CO-NH-Her. -NH-CO-NH-alk- 
Het. -NH-CO-NH-alk-Het". -NH-CO-NH-Ar in which Ar is substituted by one or 
more of the following: halogen, alkyl. alkoxy. nitro. amino, hydroxy, cyano. -alk-NH,. 
-COOR7. and -alk-C00R7. -NH-COaHc. -NH-COcycloalkyl. -NH-CO-NH-alk or -NH- 
CO.NH2, R« is -NH-CHO, <;00alk, -aIk<:00R7. -alk-CO.NR7R,5, phenylalkyi in 
which the phenyl group may be substituted by one or more of the following: halogen, 
alkyl, alkoxy. nitro, amino, hydroxy, cyano, -alk-NHj. -COOR7. and -alk-C00R7. 
-R,4-COOR7. -CO-COOR7, -NH-C00R,7. -NH-CO-Ar in which Ar is substituted by 
one or more of the foUowing: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, 
-alk-NH2. -COOR7, and -alk-C00R7, -NH-CO-Het, -NH-CO-alk-Het, -NH-CO-Het". 
-NH-CO-alk-Het", -NH-C0^dk(CrC,)-C00R7. -NH-CO-alk(C2-C6>NH2. -NH-Ca 
alk-N(alk)2. -NH-CO-alk-NHalk. -NH-CO-alk-Ar in which Ar is substituted by one or 
more of the following: halogen, alkyl, alkoxy. nitro. amino, hydroxy, cyano. -alk-NHj, 
-COOR7. and -alk-C00R7, -NH-C0.C(Ar)(CF3)0CH,, -alk.Het", pyrrolyH-may be 
substituted by -COOR7. -NH-CO-NH-alk-Ar in which Ar is substituted by one or 
more of the following: halogen, alkyl, alkoxy. nitro. amino, hydroxy, cyano. -alk-NHa. 
-COOR7. and -alk-C00R7. -NH-CO-NH-aDc-Het, -NH-CO-NH-alk-Het", -NH-CO- 
NH-Het", or -NH-CO-NH-Ar in which Ar is substituted by one or more of the 
following: halogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NH:, -COOR7, 
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and -alk-C00R7, R? is hydrogen or alkyl, R, is hydrogen, alkyl, -alk-COOR?, -alk- 
Het", -alk-Het, -alk-NRsRT or phenylalkyl in which the phenyl group may be 
substituted by one or more of the following: halogen, alkyl, alkoxy, nitio, amino, 
hydroxy, -alk-NHz. -COOR7, cyano, -alk-COOR,, or phenyl in which the phenyl 
i group may be substituted by one or more of the following: halogen, alkyl, alkoxy, 
nitro, amino, hydroxy, -alk-NH^. -COOR7, cyano, -alk-C00R7. -Het or -Het", R, is 
hydrogen or alkyl, R,o is -alk-COORj, -Het", -alk-Het", phenyl in which the phenyl 
group may be substituted by one or more of the following: halogen, alkyl, alkoxy, 
nitto, amino, hydroxy, -alk-NHi. COOR7, cyano, -alk -COOR7, or phenylalkyl in 
which the phenyl group may be substituted by one or more of the following: halogen, 
alkyl, alkoxy, nitro, anuno, hydroxy, -alk-NHz, -COOR7. cyano, -alk-C00R7, Rii is 
alkyl, -Het, -Het" or aDcykarbonyl, Ru is hydrogen, alkyl, -alk-C00R7, -alk-NR7R,5, 
-alk-Het, -alk-Het", or phenylalkyl in which the phenyl group may be substituted by 
one or more of the Mowing: halogen, alkyl, alkoxy, nitro. amino, hydroxy, -alk-NHj, 
caiboxy. alkoxycaibonyl, cyano, and -alk-C00R7, R13 is hydrogen or alkyl, R,4 is a 
-CHOH- or -CH0H-alk(C,-C5) chain, R,, is hydrogen or alkyl, R,6 is hydrogen or 
alkyl, R,7 is alkyl or phenylallqrl. R,g is l^gai. or an alkyl moiety (the term C|-C» 
alkyl represents a straight or branched alkyl chain having one to nine carbon atoms), 
alkoxy. -alk-C00R7. -alk-Het", -alk-Het, , -alk-NRsR,, phenylalkyl in which the 
20 phenyl group may be substituted by one or more of the foUowing: halogen, alkyl. 
alkoxy. nitro, amino, hydroxy, -alk-NHi, -COOR?. cyano and -alk-C00R7, phenyl in 
which the phenyl group may be substituted by one or more of the followmg: halogen, 
alkyl, alkoxy, nitro, amino, hydroxy, -alk-NHi, cyano, -alk-C00R7, Het or Het", R» 
is allqrl or phenyl, R20 is hydrogen or alkyl. 
25 The term alk refers to an alkyl or alkylene moiety. The term alk' refas to an 

alkyl moiety. The term Ar refers to a phenyl moiety, m = 0,1 or 2. The tem Het refeis 
to a heterocycle which is mono- or poly-saturated or unsaturated wth four to nine 
carbon atoms and one or more heteroatom (0, S, N). The term Het" refers to a 
heterocycle which is mono- or poly-saturated or unsaturated with one to three carbon 
30 atoms and one or more heteroatom (O, S, N)may be substituted with one or - or poly- 
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saturated or insaturated with four to nine carbon atoms and one or more heteroatom 
(O, S, N)may be substituted with one or more of the following: alkyl, phenyl, or 
phenylalkyl. Provided that when R, and R, are hydrogen, R is CHR«, R« is alk-Het" in 
which alk is alkyl (C|) and Het" is not 2-imidazol. 
5 Unless otherwise stated, in the above and below definitions, the alkyl or 

alkylaie moieties are a straight or branched chain having one to six carbon atom, the 
cycloalkji moires have three to six carbon atoms and the halogen atoms are selected 
ftom the following: fluoride, chloride, bromide, or iodide. 

Preferably, Het is one of fte following cycles: pynolyl, pyridyl, pyrimidinyl, 

10 moiphoUnyl, pyiazinyl, pynoBdinyl, piperazmyl, piperidinyl, thienyl and fiayl! Het" 
is one of the foUowing: pynolyl, pyridyl, pyrimidinyl. imidazolyl, thiazolyl, 
thiazolinyl. pyrazinyl. tetiazolyl, triazolyl, oxazolyl, pynolidinyl. azetidinyl. 
piperazinyl, piperidinyl, thienyl, oxazolinyl, fiiryl and imidazolinyl Each of titese 
rings may be substituted by one or more of the foUowing: alkyl, phenyl or phenylalkyl 

IS The preferred substitutants are methyl, phenyl or benzyl. 

The prefered polyfluoroaltoxy groups are the trifluoromethoxy groups. The 
compounds of the formula (I) in which R, is NO-alk, C(C0OR7)R,«, 
C(CONR7Ris)Ri6 or CHRio can exist as isomers (E and Z). The compounds of the 
present invention include the isomers E and Z and their mixtures. 

20 The compounds of tiie formula (0, in yMch R is CH.R« and R« is -CX>- 

COOR7, can exist as tautomers (E and Z). The compounds of the present invention 
include the tautomers E and Z and their mixtures. 

The compounds of die present invention include the eniantomos and 
diastereoisomen of the compounds of the formula (I), in which R is C(R4)R5 or CH- 

25 R«. 

The compounds of of the present invention include compounds of the foimuto 
(I) in which R, R, and R2 are as defined previously except for when: a) R, and Ri are 
hydrogen, R is CHR4 , R* is -alk-Hef ' in which alk is an alkyl moiety (C,) and Het" is 
a 2-iniidazolyl moiety, b) R, and Rj are hydrogen, R is CHR< , R« is -NHCHO or alk- 
30 COOR7 in which R7 is hydrogen or a terbutyl group, c) Ri and R2 are hydrogen, R is 
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C-R3 , R3 is CHRio and Rio is a 2-imidazolyl moiety, d) Rj is hydrogen, R2 is CHR« 
and R« is -NHCHO. The prefened compounds are those with Ri in position -7 or -8. 

(32) Indeno[l,2-e]pyra2ine-4-one (I) in WO 95-26349 as shown below: 



Indeno[l,2-e]pyrazine-4-one of fonnula (I), wherein R is a substitated nitrogen, 
oxygen or sulphur atom or a radical OR3, C(R4)R5 or CH-R«; R, is a hydroxy radical, 
polyfluoroalkoxy, carboxy. alkoxycarbonyl, -NH-CHO or -NH-CO-N(alk)Ar whwe 
Ar is optionally substituted, -N(alk)-CO-NR8R9, -N(alk-Ar)-CO-NR8R9, -NH-CO- 
NR9Ri2. -NH-CS-NRgR,, -N(alk)-CS-NRs-R9, -NH-CO-R,o,-NH-CS-R2o.-NH- 
C(=NR2i)-NR7R9,-N(alk)-C(=NR2,)-NR7R9.-NH-S02-NR7R9, N(alk)-S02-NR'R', 
-CO-NR7R9, -NH-SO2-CF0, -NH-S02-alk, -NR9R,,, -S(OU-alk-Ar, -SO2-NR7R9, 
optionally 3-substituted 2-oxo-l imidazolidinyl or optionally 3-substituted 2-oxo-l 
peifaydtopyrimidiiqrl; Rj is a hydrogen or halogen atom or an akyi radical, alkoxy, 
amino, -NH-CO-NH-Ar, N=CH.N(alk)alk', nitro, cyano, phenyl, imidazolyl. 
acylamino, SO3H, hydroxy, polyfluoroalkoxy, caiboxy, alkoxycarbonyl, -NH-CHO, 
-NH-CO-N(alk)Ar where Ar is optionally substituted, -N(alk)-C0-NRgR9, -N(alk-Ar)- 
CO-NRgR,, -NH-CO-NR9R,2 -NH-CS-NRgR,, -N(alk)-CS-NRaR^ -NH-CO-R,o, -NH- 
CS-R20, -NH-q=NR2,)-NR7R9,-N(alk)-C(=NR2i).NR7R9, -NH-SO2-NR7R,, -N(alk)- 
SO2-NR7R9. -CO-NR7R9. -NH-SO2-CF,, -NH-SOralk. -NF^R,,, -S(0)m-alk-Ar, .SO2- 
NR7R9, optionally 3-substituted 2-oxo-l-imidazolidinyl or optionally 3-8ubstituted 2- 
oxo-l-periiydropyiimidinyl; R3 is an oxygen atom or a NOH, NO-alk-COOX or CH- 
Ri3 radical, R* is an alkyl radical; -alk-Het or -alk-Ar, Rs is a straight or branched C\.u 
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alkyi radical, -alk-Het or -alk-Ar, or R4 and R5. taken together with the caibon atom to 
which they axe attached, fonn a cycloalkyl radical; R« is a hydrogen atom radical or a 
hydroxy radical, straight or branched C,-„ alkyl. -NRi^R,,, -alk^H. -alk-NRj^R,,, 
-alk-Ar or -alk-Het; and salts thereof. 



(33) Imidaa)[l,2-a]pyra2ine-4-one derivatives (I) m W095-26352 as shown below: 

" 0) 

Compounds of fomula (I), wherein ring A is selected fiom rings 1. 2 and 3, wherem R 
is a CHj radical or a sulphur, oxygen or nitrogen atom substituted by an aDcyl radical, 
and salts thereof. 



(34) 5H-Indeno[l,2-b]pyrazine-2,3-dione derivatives and their sahs (I) in WO 95- 
26342 as shown below: 




(D 



5H-Indenotl,2-b]pyrazine-2.3-dione of formula (I), wherein R isN-alk. C(R4)R5 . CH- 
R« or C=R7, R, and R2 are the same or different and are selected from the group 
consisting of hydrogen, halogen, alkyl, alkoxy, amino, -N=CH-N(alk)alk', nitro, 
cyano, phenyl, imidazolyl. SO3H, hydroxy, polyfluoralkoxy, carboxy, alkylcarbonyl. 
-NH.CO-NR„R,i. -N(alk)-CO-NR„R„. -N(alk-Ar)-C0-NR„R,2. -NH-CS-NR„R,2, 
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-N(alkKS-NR„R,2. -NH-CO-NR,,, -NH-CS-R24. -NH-C(=NR27)-NR,oR,2. .N(alk) 
C(=NR27)-NR,oR,2.. -CO-NR,oR,2, -NH-SOz-NR.oRu, N(alk)-SOrNR,oRi2, -NH- 
SO2-CP3, -NH-S02-alk, -NR,oR,3, S(OVaIk-Ar. -S02-NR,oR,2 . 2-oxo-l- 
imidazolidinyl in which position 3 may be substituted by an alkyl group, or 2-oxo-l- 
perhydropyrimidinyl in which position 3 may be substituted by an alkyl group, R3 is 
oxygen. NOH. NOaik or NOalkAr, R4 is alkyl, -alk-Het or phenylalkyl in which the 
phenyl group is substituted by one or more of the foUowing: halogen, alkyl, alkoxy, 
nitio, amino, hydroxy, cyano, -alk-NHz, -COOR,o, and -alk-COOR,o, Rj is an alkyl 
group (the term Ci-Cn alkyl represents a straight or branched alkyl chain having one 
to eleven caibon atoms), -aDc^Iet, m^, -NH-CHO, -NH-COORn. -NH-SO:R24, 
-CX)OR,o. -alk-COOR,a, -alk-CX)NR,oR„, -alk-NR,oR,8. -alk-OH, -alk-CN, 
phenylalkyl in which the phenyl group is substituted by one or more of the following: 
halogen, alkyl, alkoxy, nitro. amino, hydroxy, cyano, -alk-NHi, -COOR,o. and -alk- 
COORio, -NH-CO-Ar in which Ar is substituted by one or more of the foUowing: 
15 hatogen, alkyl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NHj, -COOR,o, and -aflc- 
COORto, -NH-CO-Het, -NH-CO-alk-Het, -NH-CO-alk-COORio, -NH-CO-aBc- 
NRioRi8, -NH-CO-alk-Ar in which Ar is substituted by one or mote of Ae foUowing: 
halogoi, aUcyl, alkoxy, nitro, amino, hydroxy, cyano, -alk-NH2, -COORio, and -alk- 
COORio, pyirolyl-lwich may be substituted by -COORio, -NH-CO-NH-aUc-Ar in 
20 which Ar is substihited by one or more of the following: halogen, alkyl, aUcoxy, nitro, 
amino, hydroxy, cyano, -alk-NHj, COORio, and -aUc-COOR,o, -NH-CO-NH-Het, 
-NH-CO-NH-alk-Het, -NH-CO-NH-Ar in which Ar is substihited by one or more of 
flie following: halogen, alkyl, alkoxy, nitio, amino, hydroxy, cyano, -alk-NHa. 
-COORio. and -alk-COOR,o. -NH-COalk. -NH-COcycloalkyl, -NH-CO-NH-alk or 
25 -NH-CO-NH2. or R4 and Rj, together with the caibon atom they attached to, are a 
cycloalkyl group, R« is hydrogen, hydroxy, alkyl (tiie term C,-Cu alkyl represents a 
straight or branched alkyl chain having one to eleven carbon atoms), -alk-OH, 
-NRiJlis. -alk-NR|4R,s., alk-Het, -NH-CHO, -COOaUc, -alkCOOR,o, -alk-CO- 
NR10R18 . phenylalkyl in which tiie phenyl group may be substituted by one or more of 
the foUowing: halogen, aUcyl, alkoxy, nitro, amino, hydroxy, cyano, -aUc-NHj, 
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•COORio. and -alk-COOR.o, -R,6-COOR,o. -CCKJOOR.o or pynolyl-lmay be 
substituted by -COOR,o. R7 is oxygen or NOH. NO-alk-COOR.o, NO-alk. CHR,,. 
C(COOR,o)R2o or C(CONR,oR2,)R2o, R« is hydrogen, alkyl. -aIk-COOR,o. -alk- 
NR10R21. -alk-Het or phenylalkyi in which the phenyl group may be substituted by one 
5 or more of the following: halogen, alkyl. alkoxy, nitio. amino, hydroxy, cyano, -alk- 
NH2, -COORio and -alk-COOR,o. R« is hydrogen or alkyl, R,, is hydrogen or alkyl. 
Rn is hydrogen, alkyl (the term C.-C, alkyl represents a straight or branched alky! 
chain having one to nine carbon atoms), alkoxy, -aIk<:OOR,o, alk-Het, -alk-NR,2R,o, 
phenylalkyi in which the phenyl group may be substituted by one or more of tte 
following: halogen, alkyl. alkoxy, nitro. amino, hydroxy, -alk-NHj. catboxy, 
alkoxycaibonyl. cyano and .alk-COOR,o . phenyl in which the phenyl group may 
substituted by one or more of the foUowing: halogen, alkyl. alkoxy. nitro, amino, 
hydroxy. -alk-NH,, caiboxy. aDcoxycarbonyl, cyano and -alk-COOR,o or -Het. Ru is 
hydrogen or alkyl. R„ is alkyl, Het or alkoxycarbonyl. Ru and R,, are the same or 
diflFerent and are each an alkyl group or R,4 is hydrogen and R,, is hydrogen, alkyl. 
-CORa. -CSRj3 or SOi^ R« is a -CHOH or -CH(0H)alk(C,-C5) chain. R,, is alkyl 
or phenylalkyi. R,g is hydrogen or alkyl. R,, is hydroxy, alkyl. alk-Het, -NRzsRjc. 
-alk-CX)OR,o, -Het . phenyl in which the phenyl group may be substituted by one or 
more of the following: halogen, alkyl. alkoxy, nitro. amino, hydroxy, -aBc-NH,. 
-COOR,o. cyano. and -alk-COOR,o or phenylalkyi in which the phenyl group may ho 
substituted by one or more of the following: halogen, alkyl. alkoxy, nitro. amino, 
hydroxy. -alk-NHj. -COOR,o. cyano. and -alk-COOR,o. R20 is hydrogen or alkyl, R,, 
is hydrogen or alkyl, Ra is alkyl. cycloalkyl. -COOalk, -alk-COORio, phenyl in which 
the phenyl group may be substituted by one or more of the following: halogen, alkyl. 
alkoxy, nitro. amino, hydroxy. -alk-NH,. -COOR,o. cyano. and -alk-COOR,fc 
phenylalkyi in which the phenyl group may be substituted by one or more of the 
following: halogen, alkyl, alkoxy, nitro. amino, hydroxy. -alk-NHj, -COOR,o, cyano, 
and -alk-COOR,o. -alk-NR,oR,2. -NH-Ar in which Ar may be substituted by one a 
more of the following: halogen, alkyl. alkoxy, nitro. amino, hydroxy, -alfc-NH,. 
-COORio, cyano, and -alk-COOR,o. -phenylalkyi in which the phenyl group may be 
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substituted by one or more of the following: halogen, alkyl. alkoxy, nitio, ammo, 
hydroxy, -alk-NHj. -COOR.o, cyano. and -alk-COOR,o, -Het, -alk-Het, -ORn, -NH- 
alk-Ar in which Ar may be substituted by one or more of the foUowuig: halogen, 
alkyl, alkoxy, nitro, amino, hydroxy, -alk-NHa, -COOR.o, cyano and -alk-COOR,o, 
5 NH-alk-Het, -NH-alk, -NHj or -NH-Het. R23 is -NH-alk, -NH-Ar. -NH-Het or -NHj, 
R24 is alkyl or phenyl, Rjj and R16 are the same or different and are each alkyl or 
cycloalkyl, R27 is hydrogen or alkyl. 

The term alk refers to an alkyl or alkylene group. The tem alk* refers to an 
alkyl group, m = 0,1 or 2. The term Ar refers to a phenyl group. The term Het refeis to 

10 • a heterocycle which is mono or poly saturated or unsaturated with four to nine carbon 
atoms and one or more heteroatom (0, S, N) may be substituted with one or more of 
the following: alkyl, phenyl, or phenylalkyl. Provided that when R, and R2 are 
hydrogen and Rj is oxygen, R is not (a) OR7 in which R7 is oxygen or NOH. (b) CH- 
R« in which R« is hydroxy. 

15 Unless otherwise stated, in the above and below definitions, the alkyl or 

alkylene groups are a straight or branched alkyl chain having one to six carbon atom, 
the acyl groups have two to four carbon atoms, the cycloalkyl groups have three to six 
carbon atoms and the halogen are of the following: fluoride, chloride, bromide, or 
iodi(te. 

Prefiwably, Het is one of the foUowing rings: pynolyl, pyridyl. pyrimidinyl, 
thiazolyl. oxazolinyl, thiazolinyl, pyrazinyl. teHazolyl. triazolyl. pyirolidinyl, 
piperazinyl. piperidinyl. thienyl, fiiryl. azetidinyl. imidazolinyL Each of these rings 
may be substituted by one or more of the following: alkyl, phenyl orphenylalkyL The 
preferred substituents are methyl, phen^ or benzyl. 

The prefenred polyfluoroalkoxy groups are the trifluoromethoxy groups. The 
compounds of the formula (I) in which R is C=R7 , with R, being NO-alk, 
C(COOR,o)R2o. C(CONR,oR2i)R2o or CHR,, and/or with Rj being NOH, NOalk or 
NOalkAr, can exist as isomers (E and Z). The compounds of the present invention 
include the isomers E and Z and their mixtures. 

Hie compounds of the formula (I), in which R is CH-R« and R« is -CO- 



20 



25 



30 
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COORio. can exist as tautomers (E and Z). The compounds of the present invention 
include the tautomeis E and Z and their mixtures. The compounds of the present 
invention include the enantiomeis and diastereoisomers of the compounds of the 
formula (I), in which R is C(R4)Rs or CH-R«. 

(35) Quinazoline-2.4Klione (I) in WO 95-19346 as shown below: 



10 



20 



H 

*0 



I^^Y' NHS02R 

° 0) 



Compounds of fomiula I wherein R is (C«) alkyl or phenyl optionally mono-, di- or 
trisubstituted by halogen, (CM)alkyI. (CM)alkoxy. nitro. trifluoiomethyl. amino, 
(CM)alkylamino, di(CM)alkylamino. cyano, (CM)aIkylsulfonyl, phenylsulfonyl or 
sulfonylamino. R, and R, independently are hydrogen, hydroxy. (CM)alkyl. 
(CM)alkoxy, (C2.5)alkenyl, halogen, trifluoromethyl, nitro. amino, (Cw)alkylamino, 
benzyloxy, benzoylamino, caAoxy. cyano. (CM)alkoxy.caAonyl. (CM)alkylsulfonyl, 
phenylsulfonyl, sulfonylamino. (C2.5)alkanoylamino or phenyl optionally substituted 
by (CM)alkyl, halogen or nitro, provided that R, and Ri are not both hydrogen if R is 
unsubstituted phenyl, or R, and Rj on adjacent carbon atoms together form a group 
-CH=CH-CH=CH-, or a salt thereof Alkyl and alkoxy groups and moieties in the 
compounds of formula I may be straight - or bnmched-chained. Halogen means 
fluorine, chlorine, bromine or iodine. ITie compounds of formula I may form cationic 
salts, e.g. alkali metal or ammonium salts deriving from the sulfonamide group or 
when a carboxyl group is present. Depending on the nature of die substituents defined 
above, the compounds of foraiula I may also fonn acid addition salts. The tautomeric 
25 forms of the compounds of fomiula I are also embraced. 
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(36) 3,4-Dihydro-2H-l,2,4-benzothiadiazme l,l-<lioxide-3-carboxylic acid derivatives 
(I) in WO 95-07899 as shown in below: 




5 

Compounds of fonnula (I) wherein Ri is a caiboxy, alkoxycaibonyl, tetrazolyl, -CO- 
NH2, -CO-NH-alk, <:0-N(alk)2 -CO-NHOH, -CO.N(alk)OH. -CO-NH-O-Rio, -CO- 
N(a!k)-ORio radical or a group convertible m vivo into a caiboxy radical, R2, R3 and 
R4. which are the same or different, are hydrogen or halogen atoms or alkyl or alkoxy 

10 radicals, Rj is a hydroxy, -NHOH, -NH-CO-NH2, -CHrNHa, hydroxyalkyl, 
alkoxyalkyl, or -alk=NOH radical, R6, R7. R8 and R9, which are the same or 
different, are hydrogen or halogen atoms or alkyl. alkoxy, polyfluoroalkyl, amino, 
nitro, cyano, vinyl, polyfluoroalkoxy, alkoxycarbonyl, carboxy, phenylalkyloxy, 
phenylalkyl, benzoylamino,phenylcarbonyl, hydroxy, -NHOH, -NH-C0-NH2, -CH2- 

15 NH2, hydroxyalkyl, alkoxyalkyl, .alk=NOH or phenoxy, with the phenyl ring being 
optionally substituted by one or several substituents selected ftom the halogen atoms 
and die alkyl, alkoxy or polyfluoroalkyl radicals, R,o is an alkyl or phenylalkyl radical 
and alk is an alkyl or alkylene radical. The invention also concerns the salts of 
thereof, the preparation thereof, and drugs containing same. 

20 

(37) Imidazo(l,2-a)pyra2in-4-one derivatives (I) in WO95-02602 as shown below. 




0) 
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Compounds of fonnuh (I), wherein R is an oxygen or sulphur atom or an NH or N-aDc 
radical, and each of R, and R^. which are the same or different . is a hydrogen or 
halogen atom or an alkyl, alkoxy, amino, acyiamino, -NH-CO-NH.Ar,-N=CH- 
N(alk)alk', nitro, cyano, phenyl, imidazolyl or SO3H radical, the preparation thereof 
3 and drugs containing such compounds. 



10 



(38) 2,3-Benzodia2epine derivatives (0 and (II) in GB 2 311 779 A as shown below. 




Non-competilive AMPA antagonistic compounds of the formula I, wherein R' and R* 
represent, mdependently, a hydrogen, a halo, a Cm alkyl group, a Cm alkoxy group, a 
nitro group, a ttifluoromethyl group or a group of the formula -NRV, wherein R« and 
R' stand, independenUy, for a hydrogen, a Cm alkyl group or a group of the formula 

15 ^:0R'", wherein R" is a hydrogen, a Cm alkyl group that can be substituted, a Cwo 
aryl group, a Cm alkoxy group, a Cm cycloalkyi group, a C,^ alkeayl group a C3.5 
cycloalkoxy group or a group of the formula -NR"r", wherein R" and R" mean. 
independenUy. a hydrogen, a Cm alkyl group, a Cj-j cycloalkyi group or a Cs-io aiyl 
group, R' represents a Cm alkyl groups a C3.5 cycloalkyi group or a group of the 

20 formula -CO-R", wherein R" has the same definitions given in relation to R'", R* and 
R' mean, independenUy, a hydrogen or a C,.j alkyl group, R* and R^ are, 
independenUy. a hydrogen, a chloro or a bromo, wiUi tiie provision that if one of R* 
and R' stands for a hydrogen. Uie other is different fiom hydrogen, as well as the 
isomers Uiereof and the acid addition salts of the compounds or the isomers. 



SUBSTITUTE SHEET (RULE 26) 



I 



wo 00/01376 PCT/GB99/W112 

SO 

(39) Tetramic acid derivatives (I) in GB 2 266 888 A as shown below: 



10 




=0 

H 

0) 

Wherein R' and indqiendcnUy rq)resent hydrogen, hydrocarbon, a heterocyclic 
group, halogen, cyano, trifluoromethyl, nitro, -OR*, -SR', -SOR*, -SO2R', -SOiNR'^l', 
-NR•R^ -^IR•COR^ - NR•C02R^ -COR*. -COjR' or .CONR•R^ or r' and R^ 
together rqjresent the residue of a carbocyclic or heterocyclic ring; R' and R* 
independently represent hydrogen, hydrocarbon, a heterocyclic group, trifluoromethyl, 
-OR', -SR', -SOR*, -SO2R*, -S02NR*R^ -COR*, -CO2R* or -CONR*R^ provided that 
R^ does not represent C2.5 alkoxycarbonyl when R" represents an optionally 
substituted phenyl group; R* and R" independently represent hydrogen, hydrocari)on or 
a heterocyclic group; and R' represoits hydrocarbon or a heterocyclic group. 



15 (40) PyiToloi)yridazin<»e derivatives (I) in GB 2 265 372 A as shown below: 



20 




(D 

Pynolo-pyridazinone derivatives, wheran R' and R* independently represait 
hydrogen, hydrocari)on. a heterocycUc group, halogen, cyano, trifluoromethyl, nitro, 
-OR*. -SR*. -SOR', -SO2R*, -S02NR*R*, -NR*R*. .NR*COR*. -NR*C02R^ -COR*, 
•COiR* or -CONR^'; or R' and R* toother represent die residue of a carbocyclic or 
heterocycUc ring; R', R* and R* independenfly represent hydrogen, hydrocarbon, a 
heterocyclic group, halogen, cyano, trifluoromethyl, nitro, -OR*, -SR*, -SOR*, -SOzR*, 



I 
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•S02m'K\ -NR•R^ -NRW. .imXO^\ ^OR'. -CO^R* or CONR'R"; and R« 
and R* independently represent hydrogen, hydiocaibon or a heterocyclic group. 



(41) 2.Phenylpyridazino[4,5-b]indole-l,4-dione derivatives (I) in GB 2 290 292 A 
shown below: 




Compound of fonnula I. or a salt or prodrug thereof: wherein R' and R* 
independently represent hydrogen, hydnwaibon, a heterocyclic group, halogen, cyano, 
trifluoromethyl. nitro. -OR*. -SR*. -SOR', -SOzR*. -SQiNR*r\ .NR•R^ -NR•COR^ 
-NR•C02R^ -COR', -C02R•or-CONR•R^ or r' and R* together represent the residui 
of a carbocyclic or heterocycUc ring; R'. R^ R* and R« independently represent 
hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluoromethyl, nitro, 
-OR*. -SR'. -SOR*, -SO2R', -S02NR*R\ .NR•R^ -NR*COR*, -NR^COjR'.-COR', 
-COjR' or -CONR^R"; and R* and R* independentiy represent hydrogen, hydrocarbon 
or a heterocyclic groiq>. 



(42) Arylthioxaline derivatives (I) in Tokkaihei 8-59660 as shown below: 




Aiylthioxaline derivatives of the fonnula (I) and its related salts, wherein Rl is 
hydrogen, halogen, or nitro, R2 is hydrogen, halogen, nitro, cyano, or 
trihalogenomethyl, R3 is hydrogen, halogen, or nitro, R4 is hydrogen, optionally 
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IS 



substituted lower alkyi, or optionally substituted lower cycloalkyl, and Ar is optionaUy 
substituted aromatic heterocyclic ring having at least one nitrogen atom. 

(43) Hydroxyquinoxalinedione derivatives in Tokkaihei 7-165756 as shown below: 



The present invention relates to hydroxyquinoxalinedione derivatives of the above 
formula and its related salt, wherein Rl is hydrogen or lower alkyl, and R2 is nitro or 



(44) Imidazo[l,2-a]pyrBzin-4-one (I) in WO 95-02601 as shown bdow: 



Compounds of formula (D, wherein either R is C=R,, CdU) R5 or CH- Rt, R, and Rj 
are hydrogen, halogen, alkyl, alkoxy, amino, acylamino, -NH-CO-NH-Ar. -N=CH- 
N(alk)alk*, nitro, cyano, phenyl, imidazolyl or SO3H, R3 is oxygen, NOH, NO-alk- 
COOK or CH-R7. R4 is alkyl, -alk-Het or aik-Ar, Ra is alkyl. -alk-Ar, or C(R4 ) Rj is 
cycloalkyl, R« is hydroxy, alkyl, NR, R, , -alkOH,-alk.NR, R, , -alk-Ar or -alk-Het. 
R7 is hydroxy, alkyl. phenyl. -alk-Ar, -alk-Het, NR,o R„ or a heterocyctic ring, R« and 
R» are alkyl, or R« is hydrogen and R, is hydrogen or alkyl. -COR,j, -CSRjo or -SQ2 
Ri3, Rio and R„ are alkyl or cycloalkyl, Ru is alkyl, cycloalkyl, phenyl, -COO-alk, 
-CHrCOOX. -CH2-NHJ , -NH-alk. -NH-Ar, -NHj or -NH-Het, R„ is alkyl or phenyl. 
R30 is -NH-alk, -NH-Ar. -NHj or -NH-Het; or R is a 2-imidazolytaiethyl radical and 




trifluoromethyl. 




each of R| and R2 is a hydrogen atom. 
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(45) AMPA antagonists (I) in WO 94-26747 as shown below: 




(D 



Compounds having fomula (I) or a phannaceuticaUy acceptable salt thereof wherein 
R' is hydrogen, alkyl, or benzyl; X is 0 or NOR' . whei«in R' is hydrogen, alkyl or 
5 benzyl; Y is N-R* wherein R" is hydrogen. OH or alkyl; n is 0 or 1; R« is phenyl, 
naphthyl, thienyl. pyridyl, all of which may be substituted one or more times with 
substituents selected from the group consisting of halogen; CF3. NO2, amino, alkyl. 
alkoxy and phenyl; A is a ring of five to seven atoms fiised with the benzo ring at the 
positions marked a and b. 

10 



(46) 2.3-Di8ubstituted-(5,6)-hetetoarylfiised-pyrimidine-4-one8 in EP 0807 633 A2 
shown below: 




2.3-Disubstituted-(5.6)-lieteroaiyl fusedi>yiimidine-4-ones of formula (I) and their 
salts are new: ling A = a group of formula (i) or (ii) both optionaUy substituted by H, 
1-6C alkyl. halo, CFj. (CH2),NH2. (1^ alkyl)amino(CH2)p, di(1.6C 
aIkyl)amino(CH2)„. 1-6C alkoxy. 1-6C hydroxyalkyl, (l^ alkyl)0(I-6C aBcyl), CN, 
20 (1-6C alkyl)C00(l-6C alkyl). (1-6C alkyl)0C00(l-6C alkyl). (1-6C alkyl)COO. OH. 
NO2, R'CO, Rto, di(1.6C alkyONCO. 1-6C cycloalkyl. R^CO or phenyl 
(optionally substituted); A, B, D, E = C or N; F. G, J = C. N. O or S with proviso; R» = 
Phi or pyridin-2-yl. pyridin-3-yl or pyridin-4-yI optionally substituted; Phi = a group 
of formula (iii); R^ = Ph2 or a group of formula (iv) or (v); K. L, M = C or N provided 
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that only one is N; P. Q. T = C. N. O or S provided that only one can be 0 or S and 
that at least one is a heteroatom; Ph2 = a group of fommla (vi); R\ R* = H or 1-6C 
alkyl; = H. 1-6C alkyi, halo. CF,, 1-6C alkoxy or 1-6C alkylthio; R'-R« = H or 
halo; R' = e.g.H, 1-6C alkyl (optionally substituted), halo, CF3, 1-6C alkoxy 
(optionally substituted). 1^ alkylthio, (CH2)pOR", (CH2)pNH(l-6C alkyl), 
(CH2)„N(1-6C alkyl)2. (CH2)pNH(1.5C cycloalkyl) (sic), (CHj)pC0NH2, (CHj)^- 
C0NH(1-6C alkyl). (CH2)pCON(1.6C alkyl)2, (CH:0pCONH(l-5C cycloalkyl) (sic), 
(CH2)pC00R". (1-6C alkyl)0C0(l-6C alkyl). (1-6C alkyl)0C00(l-6C alkyl). 
0C0(1-6C alkyl). (CH2)pNHCO(l-6C alkyl) or CN; R'», R" = e.g. H. alkyl 
(optionally substituted), halo, CF3. 1-6C alkoxy (optionally substituted). 1-6C 
alkylthio, (CH2)pOR", (CH2)nNH(l-6C alkyl). (CH2)pN(l^C alkyl)2. (CH2)pNH(1.5C 
cycloalkyl) (sic). C00(CH2)pR*. {CHiVm^, 1-6C hydroxyalkyi, (1-6C alkyl)0(l-6C 
alkyl), CHO or CN; R". r'^ = H or halo; R" = H. 1-6C alkyl. C0(1-6C alkyl). 
COO(1-6C alkyl). C0NH(1-6C alkyl) or C0N(1-6C alkyl)2; R"-R" = H. CN. 1-6C 
15 alkyl. halo. CF,, CHO or 1-6C alkoxy; n, p = 0-3; provided that when R» = H then one 
ofR"andR"isnotH. 



(47) Quinoxaline confounds (I)inEP0511152A2as shown below: 



10 




20 (I) 

Quinoxaline compounds having the formula I wherein R' is H, NO2. CN. CFj or 
halogen, R* and R^ independently are H, CN. CF3. halogen, C(NOH) C,^ -alkyl. 
COR* or SO2R* wherein R* is C,^ -alkyl-. optionaUy substifaited, or NR'r« wherein 
R*. R* independently are H, C3-6 -cycloalkyl, is C^-. optionally substituted, 

25 compositions thereof and methods of preparing the compounds are described. 
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(48) Hydrazone daivatives in EP 0 503 349 Al as shown below: 




10 



Hydrazone derivatives having the fonnula (I) wherein n is 0 or 1; R' is hydrogen. Cm 
-alkyl which may be branched, C3.7 -cycloalkyl. benzyl, phenyl which may be 
substitoted, acyl. hydroxy. C,^ -alkoxy. CHjCO^ R is hydrogen or C,^ -alkyl which 
may be branched. CH^CN, CH^CONR"' R^ wherein R"^ and R^ independently are 
hydrogen or C,^ -alkyl. or CH2C(=N0H)- NH2; R^ is pyridyl or phenyl, both of which 
may be substituted one or more times preferably into the ortho and para positions with 
halogen. CFj, NO2. CN. phenyl, SOjNR'r'" wherein R" and R " independently are 
hydrogen, benzyl, or Cm -alkyl; r\ R^ R«, R^ independently are hydrogen. Cm -alkyl 
whidi may be branched, phoiyl, halogen. Cm -alkoxy, NO2. CN. CF3. or S02NR"R" 
viiierein R" and R" indqjendently are hydrogen, benzyl, or Cm -alkyl; or R* and R^ 
together form an additional 4 to 8 membered carbocyclic ring which may be aromatic 
15 or partial saturated and which may be substituted with halogen, NO2, CF3, CN. 
SO2NR" R" wherein R" and R" independenUy are hydrogen, benzyl, or Cm -alkyl;, 
and K* and R* have the meanings set forth above; or R" and R* together form an 
additional 4 to 8 membered carbocyclic ring whihc may be aromatic or partial 
saturated and winch may be substituted with halogm. NQ2, CF3, CN, SO2NR" R" 
20 wfaeim R" and R'* independently ate hydrogen, benzyl, or Cm -alkylu and R* and 
R' have the meanings set forth above. 



(49) DilQrdn)-2,3-beiizodiazq)ine derivatives (I) in EP 0 699 676 Al as shown 
25 below: 
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Dihydro-2,3-benzodiazepme derivatives represented by the fonnula I wherein R i 
methyl, X is acetyl and Aryl is p-nitrophenyl. 



(50) Oxopyridinylquinoxaline derivatives (I) in EP 0 676 397 Al as shown below: 




An oxopyridinylquinoxaline derivative represented by the following formula I or 
phannaceutically acceptable salts thereof wherein R' is hydrogen, halogen, nitro or 
trihalometlqrl; R' is hydrogen, halogen, nitio, cyano. trihalomethyl, caibamoyl. 
carbomoyl substituted with lower alkyl. sulfamoyl, or sulfamoyl substituted with 
15 lower alkyl; R' is hydrogen, nitro. or halogen; R" is hydrogen, lower alkyl, substituted 
lower alkyl. lower cycloalkyl, or substituted lower cycloalkyi; R*'s are substituents 
independently selected fiom the group consisting of halogen, nitro, cyano, lower alkyl, 
carbamoyl, and caibamoyl substituted with lower alkyl; and n is an integer of 0 to 4. 
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(51) Dioxo-tetrahydroquinoline dwivatives (lA) in EP 0 459 561 A2 as shown below: 



Dioxo-tetrahydroquinoline derivatives of fonnula (lA), wherein R' is a group of part 
formula (I) and (II); wherein U and V independently represent cyano, caiboxy, 
-COR*, -CO2 R^ -CO2 SR«, -CONHOH or -CONHNHj; n is zero or 1, preferably 
zero; T represents cyano, caiboxy, -COR*. -CO2 R*, •<:ONHOH or -CONHNH2 or a 
povp of formula in which the broken circle represents two non-adjacent double bonds 
in any position in the five-membered ring; B rq)rcsents a bond or a cari)onyl group 
(C=0); W, X, Y and Z rq>resent oxygen, sulphur, nitrogen or carbon, provided that no 
more than one of W, X, Y and Z represents oxygen or sulphur, at least one of W, X, Y 
and Z rqiresents carbon and at least one of W, X, Y and Z is other than carbon; one of 
E, F and G represoits nitrogen or carbon and the remainder repiesait carbon; A', A^ 
and a' represent one, two or three substituents not exceeding the maximum number 
permissible by the diqwsition of heteroatoms in the five- or six-roemboed ring, which 
substituents are independently selected bom hydrogen, hydrocarbon, halogai, cyano, 
trifluoromethyl. nitro. -OR*. -SR', -SOR*. -SO2 R*. SO2 NR•R^ - NR»R*, -NR* COR^ 
-NR•C02R^ COR'. -CO2 R* or -CONR'R''; or A* and A* or A^ and A' together 
represent the residue of an aromatic or heteroaromatic ring; R*, R^ R* and R* 
indq)endaitly iq>resait hydroga, hydrocarbon, halogen, cyano, trifluorometlorl, 
nitro, -OR'. -SR*. -SOR*, -SOjR*, S02NR*R\ . NR'R*. -NR* COR*. -NR'COzR*. 
COR*,-C02R*or-CONR'R*:orR*andR\R^ andR^R^andR* together represent 
the residue of an aromatic or hetwoaromatic ring; R* represents hydrocarbon; and R' 
and R** independently represoit hydrogen or hydrocarbon. 




OA) 
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(52) Quinoxaline derivatives in EP 0 377 112 Al as shown below: 




Heterocyclic dihydroxyquinoxaline compounds having the formula wherein is 
hydroxy, alkoxy, aryloxy, aralkyloxy. cycloalkylaikoxy, cycloalkoxy, or acyloxy; and 
R^ R^ R^ and R* independently are hydrogen, NO2, halogen, CN, SO2 NR'R', SO2 R', 
CF3, or OR', wherein R' is hydrogen or CM-allcyl. 



(53) Quinoxaline derivativess in EP 0 374 534 Al as shown below: 



10 




Heterocyclic dihydroxyquinoxaline compounds having the formula wherein R' is 
hydroxy, alkoxy, aryloxy, aralkyloxy, cycloalkylaikoxy, cycloalkoxy. or acyloxy; R^ 
and R^ together form a further fused ring, which may be substituted with hydrogen, 
halogen, or CN, and R^ and independently are hydrogoi, NO2, halogai, CN, SOj 
NR'R', SO2 R', CF3, or OR', wherein R' is hydrogen or CM-alkyl; or R' and R* 
together form a further fused ring, which is substituted with hydiogai, halogen, or CN, 
and R^ and R^ independently are hydrogen, NO2, halogen, CN, SO2 NR'R', SQ2 R', 
CF3, or OR', wherein R' is hydrogen or Cu-alkyL 
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(54) Quinoxaline derivatives in EP 0 3 15 959 A2 as shown below: 



10 



20 




Heterocyclic dihydroxyquinoxaline compounds having the fonnula wherein r' is 
C,.u-alkyl. which may optionally be substituted by hydroxy, formyl, carboxy. 
caiboxyUc esters, amides or amines. cycloalkyl. aryl. aialkyl; and wherein K" is 
hydrogen, halogen, CN. CF„ NO:, or OR', wherein R' is CM-alkyl and R^ and R« 
is hydrogen, provided R« is not CFj. OCH3. NO2, CL or Br when R' is CH3; or R« and 
R' independenUy are NO2, halogen. CN, CF3. or OR', wherein R' is CM-alkyl and R' 
and R« are each hydrogen; or R^ and R* together form a further fused aromatic ring, 
which may be substituted with halogen, NO2, CN. CF3 or OR', wherein R' is C, J 
alkyl. and R' and R" independently are hydrogen, halogen, CN. CF3, NO2 or OR', 
wherein R' is CM-alkyl; or R^ and R« together form a fiarther fused aromatic ring! 
which may be substituted with halogen. NO2. CN. CF3 or OR', wherein R' is Cm- 
15 alkyl. and R* and R« independenUy are hydrogen, halogen, CN. CF3. NO2 or OR'. 
v*ereinR' is CM-alkyl. 



(55) HeterocycUc compounds m EP 0348 872 Al as shown below: 




HeterocycUc dihydroxyquinaoxaline compounds having the formula wherein R' and 
independently are hydrogen, NO2, NH, , CN, halogen, SO^NH,; -X-Y-Z- is selected 
fiom -N=N-NR^ -NR^.N=N-, =N-NR'-N=, -S.CH=N-, -N=CH-S-, -CH=qC02 R^ 
S-. .S-C(C02 RV CH-, =N.Se-N= -N^'-NR'-, -NR^^'=N-. =N^N= 
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-N=CR^-Cai^=:N., -NH-CR^K^R^^^ = N-. -N- CR^^JR^KJl^NH, =N-S-N=; 
wherein R' is hydrogen, lower alkyl, CT3, 



(56) Heterocyclic dihydroxyquinoxaline derivatives in US 4,812,458 as shown below: 



Heterocyclic dihydroxyquinoxaline compounds having the formula wherein R' is 
halogen. CN, CF3. ediynyl, or Nj and R^ is SChCi.j-alkyI, CF3, NO2, ethynyl, or CN. 

10 

(57) Pynolyl tetrahydrobenzoquinoxalinedione (I) in WO 96-1 1922 as shown below: 



Pyrrolyl tetrahydrobenzoquinoxalinedione of formula I and their tautomeric and 
isomeric forms, as well as the pharmaceutically acceptable salts thereof, wherein R^ 

15 hydrogen; an aliphatic residue with 1 to 6 C-atoms, which can carry one or two 
different substituents of the formula -COOR^ -CONHR^ -CO-R^ -OR*' -NHR\ -NH- 
CO-R^ -CONH-SOaR* or NHS02R^ of which R* means hydrogen, Ci<;4-alkyl, 
phenyl, benzyl, l-phcnylethyl or 2-phcnyleaiyl, wereby the phenyl rings in R* can be 
substituted by 1, 2 or 3 of the foUowing substituents: Ci-C4-alkyl, CF3, CrC4-alkDxy, 

20 F3CO, halogen, nitro, CN, -OH, -CONHR^ and/or -COOR^ (R^ hydrogen, CrC4-alkyl, 
phenyl or benzyl); -0-R^ of which R^ is hydrogen or an aliphatic residue with up to 4 
C-atoms which can cany one of the following residues: -COOR*, -CONHR^ 
-NHCOR^ -NHS02R^ -OH or phenyl; R^ hydrogen, CiA-alkyl or phenyl; R^ 
hydrogen or the residue -(CH2)m-R\ whereby m is the number 0, 1, 2, 3 or 4 and R^ 




H 
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hydrogen. Ci-C«-aIkyl, phenyl, phcnylsulfonyl, NO2, CN, -C00-(CH2)„-R», -CONH- 
(CH2VR*. -CONHSOzR*. -CO-R'. -CH=CH-CONHR«. .CH=CH-tOOR«, 
-CH=NOR«. -CH2-NR«R». CHjNH-CY-CCHjU', CH2NH^Y-X-(CH2)n-R', CH2NH- 
CO-CF3, CH2NH-SO2-R' wcreby X and Y mdependenUy of each other are oxygen or 
5 NH, n is the number 0, 1. 2, 3 or 4, R" means hydrogen or linear or branched C-C*- 
alkyl. which can be substituted by one or two phenyl- or pyiidyl-residues. and R» 
means hydrogen, linear or branched C.-Cfi-alkyl. phenyl or pyridyl, wereby aU phenyl 
or pyridyl residues contained in R« and R» can carry one or two of the following 
residues: 0-C,-C4-alkyl. F. CI. Br. J. C,.C4-alkyl. NO2. CFj. -COOR*. -CONHR', 
10 NH2, CN, -SOjphenyl. -NHSO2R*, - NHCOR^ OH. -S02-C,-C4-alkyl. -NHCOCF3.' 
-SChR^and-OCFj. 



(58) Amido-quinoxalinedione (I) in WO 95-35289 as shown below: 



25 



15 1% 



" (D 



Amido-quinoxalinedione derivatives of formuk (I), their tautomers, isomers and 
enantiomers, and their salts in which R* = H or 1.4C alkyl; n = O-l; m = 0^; R* = H, 
1-6C alkyl or phenyl (optionally mono- or di-substituted with 1-4C alkyl, OR*, NHj. 
20 NO2, NHCOR'. CN, CF3. OCF3. COjR*, F. CI, Br. I. COR« or SO2R*); R3 = F, Q. Br! 
1. 1-4C alkyl, OR^ COR'. NH2. NO2. NHCOR^ CF,. CN; R4. R5 - H. MC alkyl, 1- 
4C alkoxy. CFj. OCF3, F. Br. I, NOj, CN or an amiellated benzene ring (optionally 
mono or di-substituted with up to 2 1-4C alkyl, MC alkoxy, CF,. OCF3. F. Br. I. NO2. 
CN); R* = H, 1-4C alkyl, phenyl or benzyl; R' = H, 1=4C alkyl or CF3; R» = H. 1-4C 
alkyl, phenyl, phenylsulphonyl, NO2, CN, C00(CH2)rR, C0NH(CH2)rR. COR. 
CH=CHCONHR, CH2NRR'. CH2NHCY(CH2),R'. CH=CHCOOR. CH=NOR. 
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CH=NR. CH2NHCY-Z(CH2)rR'. CH2NHCOCF3 or a gp. of fonnula (bHO: R9 = H 
or 1-4C alkyl; R = H , 1-4C alkyl, phenyl, benzyl, pyridyl or benzhydryl; R' = H. MC 
alkyl. Ph. pyridyl or 4^-substituted)-piperidin.l.yl; Y = O or N; Z = 0 or NH; r « 0- 
4; q = 0-2; the benzene rings in R», R and R' are optionally mono- or di-substituted 
with NHj. OMe, OEt, CI. Br, OCF,. F. Me. Et, NO2. COOR', CONHR', CHjNHR', 
CH2NHCOCFJ, CHiNHCOMe, NHSOzMe. NHCOMe or NHCOCF3. 



(59) Acid amide derivatives (I) in WO 95-31443 as shown below: 



Add amides of the formula wherein R' represents hydrogen or nitro, R^ and R^ stand, 
independently fiom each other, for hydrogen, lower alkyl or lower alkenyl optionaUy 
carrying a substituent selected finom the group consisting of halogen, hydroxy, lower 
alkoxy, di(lower alkyl) amino, phenyl-lowcr alkoxycaibonyl and a 5- to 6-membeied 
saturated hetero-ring containing 1 or 2 nitrogen and/or oxygen atom (s); or R' and R^ 
fomi. together with the adjacent nitrogen atom, a 6-membeied saturated heterocyclic 
group containing optionally 1 or 2 additional nitrogen atoms and/or oxygen atoms (s), 
said ring optionally canying a hydroxy or a hydroxy-lower alkyl group; and aU of the 
possible mesomers, tautomeric forms and stereoisomers of the acid amides of the 
formula (Q and the mixtures thereof 



(60) Quinoxalindione derivatives (I) in WO 97-19066 as shown below: 



H 
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Quinoxalindione derivatives of formula (I), their isomers and salts are new: R' = 
-(CHiVCRjH-CCHzVZ; = 1-6C alkyl or 2-6C alkaijl (both optionally substituted 
by Q). SOpR" or -CH=R«: Q = halo. 0R«. NR'r'", SOJl" or COR«: or aryl or 
heteroaryl (both optionally substituted); R*, R^ = H, halo, NO2, CN, NR'*R", COR" 
5 or or"; or aryl or heteroaryl (both optionally substituted); 1-6C alkyl or 2-6C alkenyl 
(both optionally substituted by Q), SOpR" or -CH=r'*; R^ - H or -(CH2),R^ R^ = H, 
OH, 1-6C alkoxy or NR"r»; n, m, q - 0-3; Z - POXY. OPOXY, SO2R" COOR". 
CN or tetrazolyl; R\ R'» = H or 1-6C alkyl (optionally halo substituted); 0, p = 0-2; 
R". R" = H, 1-6C alkyl or optionally substituted aryl; R", r", R*> = OH, 1-6C 

10 alkoxy or NR^^^ R" = 0, =NOH or a group of formula (a): X, Y = OH. l^C 
alkoxy, 1-4C alkyl or NR«R^<; R' and R", R'« and R". R" and R", and R", R" 
and R" = H, 1-4C alkyl, aryl, or together with the N atom form a 5-7 membeied 
saturated heteiocycle (optionally containing an additional 0, S or N and optionally 
substitated), or an unsaturated 5-membered heterocycle containing 1-3 N and 

15 optionally substituted; provided fliat R* is not CF3 or Me. 



20 



(61) N-substituted fused azacycloallqrlquinoxalinediones (I) in WO 96-28445 as 
shown below: 




0 

(D 

In formula (I) m and n are independentiy 0,1 or 2 provided tiuit m + n is > 1. R' is 
hydrogen, an alkyl or an alkylaryl; X and Y are independentiy hydrogen, halogen, 
nitro, cyano. trifluoromethyl, COOH, CONRV , SO2CF3, SO2R*. SONR* R*. alkyl, 
alkenyl, (CH2)zC0NR^^ (CH2)zC00R*, or NHCOR*. wherein R* and R* ai^ 
25 independently hydrogen, alkyl having 1 to 6 carbon atoms, cycloalkyi or alkylaryl, and 
z is an integer fiom 0 to 4; R^ is alky COOR', alkylamine, alkyquanidine, aiyl. 
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alkyM, COalkyl, COalkylaiyl. CONR'alkyl, CONRVL CONR^alkylaryl. 
CSNR'alkyl. CSNR^alkylaiyl or a common amino acid moiety joined by an amide 
bond, wherein is hydrogm, tJkyl or alkylaiyl. 



(62) Spiro[heterocycle.imidazo[l>a]indeno[U-e]pyra2ine]-4'-ones (I) in WO 96- 
14318 as shown below: 



R 



Compounds of formula (1). wherein R3 and R,. taken together with the carbon atom to 
which they are attached, form (a) a 2- or 3-pynohdine ring, a 2- or 4-pipeiidine ring or 
a 2-azacycloheptane ring, said rings being optionaUy substituted at the nitrogen atom 
by an alkyl radical, -CHO. -COOR,,. -CO-alk- COOR«, -CO-alk-NR« R„ , -CO-alk- 
CONR«R,. .C(MX>OR« . -CCKMraCHrCOOR*, -CO-CHj-S-CHj-COOR*. -CO- 
alk. -CO-Ar". -CO-alk- Ar". -CO-NH-Ar". -CO-NH-aDc-Ar", -CO-Het, -CO-alk- 
Het. -CO-NH-Het. -CO-NH-alk-Het. -CO-NHa. -CO-NH-alk, .CO-N(alk)alk', -CS- 
NH2. -CS-NH-alk, -CS-NH-Ar", -CS-NH-Het, -alk-Het, -aUc- NR« R,, -alk- Ar". 
-S02-alk, SQ2-Ar or -COsqwloalkyl, where the cycloalkyl is optionally 2-substituted 
by a caiboxy radical; ot (b) a 2-i>yiioUdine-5-onc ring. 



(63) 5H,10H-Imidazo(l,2-a]indeno[1.2-e]pyrazine-4-one derivatives (I) in WO 97- 
2S327 as shown below: 
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Compounds of formula (I), wherein R is a hydrogen atom or a -COOH or CH2OH 
radical. R, is a -CH-Rj radical, R2 is a 3-dimethyl.lH-pyTazoIe-4-yl, 4-chloio-l. 
methylimidazole-5-yl or 3-hydroxy-isoxazole-5-yl radical except for 10-(U- 
dimethyl-lH-pyrazole-4-methylene)-5H. lOH-imidazo (1,2-3] indeno (1,2-e] pyrazine- 
4-one, isomers thereof salts thereof; the preparation thereof and drugs containing said 
compounds. 



(64) 5H.10H-Iniida2o[l,2-a]indolo[3,2-e]pyrazine-4-one derivatives Q) in WO 97- 
25329 as sho\m below: 




H 

(D 

Compounds of formula (J) wherein R is a hydrogen atom or an -alk-COOH radical, 
racemic mixtures, enantiomers and diastereoisomeis thereof, salts thereof the 
15 preparation thereof and drugs containing said conqxNmds. 



(65) 5H,10H.Imidazo[l,2-a]indeno[l,2-e]J>yrazine-4-one doivatives (I) in WO 97- 
25328 as shown below: 
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Compounds of fonnula (I), wherein R is a hydrogen atom or a -COOH, -alk-COOH, 
-PO3H2 . CH2 -POj-Hi or -CH=CH-COOH radical, or a phenjrt radical substituted by a 
carboxy radical, R, is an alk-CN, -alk<:OOH. alk-Het, alk- PO3H2 or -alk-CO-NH- 
SO2R2 radical, R2 is an alkyl or phenyl radical, alk is an alkyi radical, Het is a 
saturated or unsaturated mono- or polycyclic heterocyclic ring containing 1-9 carbon 
atoms and one or more heteroatoms selected bom O, S and N, said heterocycUc ring 
optionally being substituted by one or more alkyl, phenyl or phenylalkyl radicals, with 
the proviso that when R is a hydrogen atom or a -COOH or - PO3H2 radical, R, cannot 
be -alk-COOH, isomers, racemic, mixtures, enantiomers and diastereoisomers thereof, 
salts thereof the preparation thereof intermediates thereof and drugs containing said 
conqMunds. 



(66) 2-Substituted 5H,10H-iniidazo[l,2-a]indeno(l,2-e]pyrazine-4-ones (I) in WO 97- 
2S326 as shown below: 



Compounds of formula (I), wherein R is a -CO-CH2-POJH2 , -CaNH-tetrazole-S-yl, 
-CO-NHOH. CO-NH-NH2 , -alk-COOH, -alk-COOalk', -CH2-PO3H2, -CO-NH-SO2- 
Ri or -CH=CH-COOH radical, or a phenyl radical substituted by a carboxy radical, alk 
and alk' are an alkyl radical and R, is an alkyl, trifluoromethyl or phenyl radical 
optionally substituted by a carboxy or alkoxy-caibonyl radical, racemic mixtures, 
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isomers, enaatiomers and diastereoisomers thereof, salts thereof the preparation 
thereof and drugs containing said compounds. 



(67) Indenotl.2-e]pyrazine-4-ones (I) in WO 97-10246 as shown below: 



Compounds of formula (I), wherem R is a C=CH- R^, CXRj) R4, CH- MHz. CH- 
CH(OH)-COOH or CH-CH(OHH:OOalk radical. R, is an alk-NHj or alk-NH-CO-R, 
radical. Rj is a -COOH or -COOaDc radical. R, is an aUcyl. -alk-Ar or -aUc-Het radical. 
R4 is an NH,, -NH-alk, -N(alk).alk'. -NH-CO-alk. -NH-CO-Ar\ -NH-CO-ALK-Ar'. 
-NH-CO-Het, -NH-CO-alk-Het, -NH-CO-alk-COOH, -NH-CO-alk-COOalk'. -alk' 
COOH, -alk-COOalk'. -NH-CO-NH,. -NH-CO-NH-alk or -NH-CO-NH-Ar' or -NH- 
CO-NH-alk-Ar' radical, or R3 and R4. together with the carbon atom to which they are 
attached, fomt a 2- or 3-pyrroUdine. 2- or 4i)iperidine or 2-azacycloheptane 
substituted or unsubstituted ring. is an - NH2, -NH-alk, -NH-Ar'. -NH-cycloalkyl, 
-NH-alk-Ar- or -N(alk)^dk' radical, the salts thereof the preparation thereof and 



(68) 5H,10H-Imida2o[1.2-a]indeno[1.2-e]pyrazine-4-one derivatives (I) in WO 96- 




(D 



medicaments containing same. 



20 



31S1 1 as shown below: 
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Compounds of formula (I), wherein R is a hydrogen atom or a caAoxy, 
alkoxycarbonyl, -CO-NR, R5. -POjHz or -CHj OH radical and R, is an alk-NHz. -alk- 
NH-CO- R3. -alk-C00R4, -alk-CO-NR, R« or -CO-NH-RTradicaL 



(69) Decahydroisoquinoline compounds (I) in US 5,356,902 as shown below: 




H 



10 Compound of the fonnula (I) wherein: R' is hydrogen, C,.,o alkyl, aiylalkyi, 
alkoxycarbonyl, aryloxycarbonyl or acyl; R^ is hydrogen, C, - C« alkyl, substituted 
alkyl cycloalkyl, or aiylalkyi; R^ is a group of the fomula; R* is hydrogen. Cm alkyl, 
CF3, phayl, bromo, iodo, or chloro; or a pharmaceutically acceptable salt thereof. 

IS 

(70) Phoq)honoaI]qrlquinolin-2-ones inUS 5,342,946 as shown below: 




Having the general fonnula :wherein n is 0, 1, 2 or 3; Rl and R2 are selected ftom the 
group consisting of hydrogen, halogen, halomethyl, nitro, amino, alkoxy, hydroxyl, 
hydroxymethyl, CI to C6 lower alkyl and C7 to C12 higher alkyl, aryl, and aralkyl; 
and the pharmaceutically acceptable salts hereof 
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(71) Imidazobenzodiazepine compounds (I) in US 5.270^06 as shovim below: 




6 



Compound having the fonnula : wherein is hydrogen. C,^ -alkyl which may be 
branched, or cycloalkyhnethyl; and R« are independently hydrogen, halogen. CFj. 
CN, NO2, NH:. CM-alkyl or Cm -alkoxy; and R* is hydrogen and is hydrogen or 
C,.7 alkyi; or R^and R^ together signify (CH2), wherein n is an integer of 2-3. 



10 (72) Isatine derivatives in US 5,192.792 as shown below: 



IS 



20 




Indole-2.3-dione-3-oximc compound having the formula wherein R' is hydrogen. Cw 
-alkyl which may be branched, C„ -cyclo-alkyl. benzyl, phenyl which may be 
substituted, acyl. hydroxy. Cu -alkoxy. CHj CO2 R"wherein R' is hydrogen or 
alkyl which may be branched. CH2CN. CHiCONR'^ R^ wherein R"^ and R^ 
independently are hydrogen or C,^ -alkyl. or CH:C(=NOH)NH,; R^ is (i) alkenyl of 
torn two to six carbon atoms, preferably allyl, (2) alkynyl of from two to six carbons, 
preferably propaxgyl. (3) (CHa) ^ CO2 H. (4) (CH2) ,^ CONHR wherein R is Cu 
alkyl, optionally branched; aryl which is phenyl optionaUy substituted by one or more 
of lower alkyl of from one to four carbons, halogen wherein halogen is fluoro. chloro. 
bromo, or iodo, triflmomenthyl, cyano, caiboxy. alkoxycaibonyl wherein the alkoxy i^ 
of from one to four carbons, alkylthio wherem the alkyi is of from one to four carbom^ 
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nitio. acyl of fiom two to four carbons, hydroxy, -alkoxy. CH2 CO2 R' wherein R' 
is hydrogen or C,^ -alkyl which may be branched, CH2CN, CHjCONR"' R^ wherein 
R*^ and R^ independently are hydrogen or C,^ alkyl, optionally branched; aralkyl 
which is aiyl as defined above attached through Cm alkyl, or SO2 R'" wherein R"* is 
5 Cw alkyl, optionally branched; aryl which is phenyl optionally substituted by one or 
more of lower alkyl of fiom one to four carbons, halogen wherein halogen is fluoro, 
chloro, bromo, or iodo. tri-fluoromethyl, cyano, carboxy, alkoxycaibonyl wherein the 
alkoxy is of fit)m one to four carbons, alkyllhio wherein the alkyl is of from one to 
four carbons nitro, acyl of from two to four carbons, hydroxy, C,^ alkoxy, CHj CO2 
R wherein R' is hydrogen or C,^ -alkyl which may be branched, CH2CN, CH2CONR"' 
R'' wherein R"^ and independently are hydrogen or alkyl. optionally branched; 
aralkyl which is aryl as defined above attached throu^ Cm alkyl; R4, R5, R«, R7 
independently are hydrogen. Cm alkyl, which may be branched, phenyl, halogen. Cm 
-alkoxy. NO2. CN, CF3. or SO2NR 'R"'wherein R' and r '" independently are hydrogen, 
15 or Cm -alkyl; or R* and R' together form an additional 4 to 7 membered ring which 
may be aromatic or partial saturated and which may be substituted with halogen, NO2. 
CF3, CN, SR2NR "r" " wherein R 'and r"" independaitly are hydrogen, or Cm -al^l; 
and R" and R* have the meanings set forth above. 



(73) Aryl-spaced decahydroisoquinoline-S-carbojQrlic acids in US 5,446,051: 

»V-<CH,>irRrtClt)ivX,<>i^^ 

" 0) 

25 Preferably, the compounds are of the general formula (I) wherein R' is H, Ci.-Cio 
-alkyl. aryUilkyI, alkoxycarbonyl, aryloxycarbonyl, or acyl; R2 is H, C, -Cs-alkyl, 
substituted alkyl, C«- C7 cycloalkyl or arylalkyl; R3 is aryl, arylalkyi, heterocycle. 
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substituted hctcrocycle, C4- C7 cycloalkyl or C4. C7 cycloalkenyl; R4 is COjH, SQjH, 
PO3H2, or one of the foUowing cyclic compounds : wherein is H, -alkyl or aiyl; 
m = 0, 1 or 2; and n = 0, 1 or 2; or a pharniaceutically accq)table salt theieot 



(74) Quinoxalindione derivatives reported in WO 94-25469 and shown bdow: 




R6 H 

Quinoxalindione derivatives represented by the above formula wherein Rl is (CHj),- 
CR2H-(CH2)„-Z and R5, R6, R7 and R8 together or independenUy are hydrogen. Cl- 
C6 alkyl, CFj. nitio, halogen, NR9R10, cyano, SOpRll. SO2NRI2RI3, SOjH, 
SOjC^-alkyl or 0R14; R2 is hydrogen, or (CH2),-R3; R3 is hydrogen, OH, C^- 
alkoxy or NR15R16, and n. m and q are 0,U, or 3; Z is POXY, OPOXY. 0R17, 
NR18R19. NH-COR20, NH-S02R21. SO2R22, CO2R23, halogen, cyano or t^le;' 
Rll is hydrogen, C1-C6 alkyl, phenyl; p is 0, 1, or 2; R12, R13. R17 or R23 is 
hydrogen or C1-C4 alkyl; R14 is hydrogen or 1-3 halogen substituted C1-C6 aJkyl; 
R20 and R21 are C1-C6 alkyl or halogen substituted phenyl or hetaryl; R22 is OH. 
C1-C6 alkoxy or NR24R25; X and Y are together or independendy OH, €1^06 
alkoxy. C1-C4 alkyl or NR18R19; R9 and RIO are together or independendy 
hydrogen. Caci-C6 alkyl. phenyl or C1-C6 alkyl, which may be substituted with 
C1-C4 alkoxy or C1-C4 alkyl mono- or disubstituted NH2 group, or together with the 
nitrogen fonn a 5-7 membered heterocycUc ring which may contain additional N, S or 
0 and can be substituted, or fom five membeied heteiocycUc ring which may contain 
1-3 nitrogens and can be substituted; R15 and R16, R18 and R19 together or 
independently are hydrogen. C1-C4 alkyl. phenyl or together with the oxygen fimn 5- 
7 membered heterocycUc ring which may contain additional N, S or 0 and can be 
substituted, or form five membered heterocyclic ring which may contain 1-3 nitrogens 
and can be substituted; R24 and R25 together or independenUy are hydrogen. C1.C4 
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alkyl, or together with the oxygen fom 5-7 membered heterocycUc ling which may 
contain additional N, S or 0, and their isomers and salts and provided R2 is hydrogen 
and Z POXY or CO2R23 then R5-R8 is not hydrogen; and provided R2 is hydrogen. Z 
POXY or CO2R23 and R5, R6. R7 and R8 are CFj. NO2, halogen. NHj or methyl, the 

5 compounds of the above foimula are double-substituted and provided Rl is 
medianophosphonic acid and R6 cyano or substituted unidazole then together R5, R7 
and R8 is not hydrogen and provided Rl is methanosulphonic acid and R6 is CF3 or 
NO2 and R7 is imidazole, R5 and R8 is not hydrogen; and provided Rl is CHrCOOH 
and R5 and R8 is hydrogen, R6 and R7 is not halogen or methyl; and the 

10 phannaceuticallyaccq)table salts thoeot 



(75) Isoquinolinyl-carboxylic acid compounds reported in US 5,606.062 and shown 
below: 



IS 



H 

Isoquinolinyl-caiboxylic acid compounds represented by the above fommla whaein 
Rl is hydrogen, Cl-CIO aBcyl. aiylalkyl. alkoxycaibonyl. or acyl; R2 is hydrogen, CI- 
C6 alkyl, substituted alkyl. cycloalkyl, or aiylalkyl; R3 is CO2H, SO3H, CONHSO1R8, 
20 oragroi^offiinnula: 



)S h ^ M 



OH " 



>yNH 

OH 
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W is (CHak S. so. SO:; Y is CHR7. NR4, O. S. SO, or SOz; Z is NR6. CHR7. or 

CH; or W and Y together are HC=CH or C^, or Y and Z together are HC=CH or 
C^; R4 is hydrogen, C1-C4 alkyl, phenyl, or acyl; R5 is hydrogen. Cl^ alkyl. CFj, 
phenyl, hydroxy, amino, bromo. iodo. or chloro; R6 is acyl; R7 is independenUy 
hydrogen, C1-C4 alkyl. phenyl, or substituted phenyl; R8 is C1-C4 alkyl or tetiazole- 
5-yl; and n is 0. 1. or 2; provided that when Y is NR4. O. S. SO. or SO2, W is (CHj), 
and Z is CHR7 or CH; fiiither provided that when W is S, SO, or SO2, Yis CHR7, Z is 
CHR7 or CH or Y and Z togeflier are HC=CH or C^; forther provided that when W 
and Z are CHj. Y is not S; further provided that when W and Y together are HOCH 
or C^, Z is CHR7; and the phaimacwitically acceptable salts ftereot 



15 



(76) Decahydroisoquinoline compounds described in US 5.527.810 as shown below: 

H 

Decahydroisoquinoline represented by the above fonnula wherein Rl is hydrogen, Cl- 
ClO alkyl, arylalkyl, alkoxycarbonyl. aiyioxycarbonyl or acyl; R2 is hydrogen, C1-C6 
alkyl. substituted alkyl, cycloalkyl, or arylalkyl; R3 is a group of the formula: 

^ ^ ^ 

R4 is hydrogen. C1-C4 alkyl. CFj. phenyl, bromo. iodo. or chloro. and the 
phatmaceuticaUy acceptable salts thereof. 



25 
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(77) Cycloalkynoxalinediones shown in US 5,72U34 as exemplified below: 



10 



20 



25 



Y H 



Cycloalkynoxalinediones represented by the above foimula wherem Z is an aUcycUc 
fused ring having 5 to 7 carbon atoms; Rl is hydrogen, an alkyl or an aiylaHcyl; X and 
Y are independently hydrogen, halogen, nitro, cyano. COOH, CONR2R3. SONR2R3 
wherein R2 and R3 are independentiy hydrogen, alkyl having 1 to 6 caibon atoms, 
cycloalkyi or aralkyl; and A is 0, CH2. NR4, CH2NR4, CN, tetrazole or CO wherein 
R4 is hydrogen, alkyl, hydroxyalkyl, aminoalkylamine or aralkyl, wherein (i) when A 
is O, CH2, NR4, or CH2NR4 then B is hydrogen, alkyl, alkenyl, aryl, aralkyl, 
hydroxyalkyl, alkoxy, aminoalkyl, heterocyclic, alkylheterocycUc, heterocycUc- 
methyl, heterocyclic-ethyl, alkylcarbonyl. cycloalkylcaibonyl, arylcaibonyl, 
aialkylcarbonyl. heteiocycUc-caibonyl, alkylheterocyclic-carbonyl. any of which may 
be imsubstituted or substituted by one or more hydroxy, COjH, mercapto. amino, alkyl 
15 or butoxycaibonyl group. CONR5R6 wherein R5 is hydrogen, alkyl having 1 to 6 
caibon atoms, or aralkyl, and R6 is alkyl, aryl, or aralkyl, or N. R5, and R6 taken 
together form a cyclic amine, or when A is NR4 or CH2NR4 then B is a common 
amino add moiety joined by an amide bond or B joins with R4 and the nitrogen to 
fomi a four to seven membered heterocyclic ting, provided that when Z is a fiised 
cyclohexyl ting and R4 is hydrogen then B is not hydrogen; (ii) when A is CN then B 
is not present and Z is not a fiised cyclohexyl ring; (iU) when A is tetrazole then B is 
hydrogen or alkyl having 1 to 6 caibon atoms; and (iv) when A is CO then B is 
hydroxy, alkoxy, aralkoxy, alkyl having I to 6 caibon atoms, aralkyl, NR7R8 wherein 
R7 is hydrogen, alkyl having 1 to 6 caibon atoms, or aralkyl, and R8 is alkyl, aiyl, or 
aralkyl. or N. R7. and R8 taken together from a cycUc amine, and the phaimaceuHcaUy 
acceptable salts thereo£ 
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(78) Phosphonoalkylqumolin-2-oncs as repotted in US 5,510.338 and shown below: 




Phosphonoalkylquinolm-2-ones reptesented by the above foimiila wherein n is 0. 1. 2 
or 3. Rl or R2 are selected fiom the group consisting of hydrogen, halog^ 
halomethyl. nitio, amino, alkoxy, hydroxyl. hydroxymethyl. CI to C6 lover alkyl and 
C7 to C12 higher alkyl. aryl, and aralkyl; and the phaimaceuticaUy acceptable sahs 
thereof. 



(79) 2.3-Ben20diazepine derivatives (I) and (II) in P 97 00688 as shown below: 




(I) (H) 
2.3-Benzodiazepine derivatives and medicinal preparations containing such drugs 
represented by the formula I wherein Rl and R2 can be. independently fiom each 
other, hydrogen, hatogcn, alkyl group with 1-4 carbonic atoms, alcoxy group with 1-4 
carbonic atoms, nitro group, trifluoromediyl group, or group having a general structure 
of .NR8R9, where the meaning of R8 and R9. can be. independently fiom each other. 

hydn)gen, alkyl group with M carbonic atoms, or group having a general structure ^ 
-CORio, where RIO means hydrogen atom, alkyl group with 1-6 carbonic atoms 
substituted in given cases, aryl group with 6-10 carbonic atoms, alcoxy group with M 
carbonic atoms, cycloalkyl group with 3-5 carbonic atoms, alkenyl group with 2-6 
carbonic atoms, cycloalcoxy group with 3-5 carbonic atoms, or group having a general 
structure of -NRl 1R12, where the meaning of Rl 1 and R12. independentiy fiom each 
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Other, hydrogen atom, alkyl group with 1-4 carbonic atoms, cycloalkyl group with 3-5 
carbonic atoms, or aryl group with 6-10 carbonic atoms, the meaning of R3 can be 
alkyl group with 1-4 carbonic atoms, cycloalkyl group with 3-5 carbonic atoms, or 
group having a general structure of -C0-R13. where the meaning of R13 can be the 
same as given for RIO. the meaning of R4 and R5. can be, independently fiom each 
other, hydrogen atom, or alkyl group with 1-3 carbonic atoms, the meaning of Rfi and 
R7, can be, independently fiom each other, hydrogen atom, CI atom, or Br atom, with 
the condition that if any of R4 or R5 means hydrogen atom, the second can only be 
other than hydrogen atom, fiirther, the isomers, salts obtained with acid addition, and 
the medicinal preparations originating fix>m them. 

23-Baizodiazepine derivatives reprcsaited by the formula n wherein Rl, R2, 
R4, R5, R6 and R7 is givoi for general structure (I). 



15 (80) Oxadiazole derivatives (0 in DB 196 43 037 Al as shown below: 



10 



Oxadiazole derivatives of formula (D, and their racemates, enantiomers, 
diastereomers, mixtures ami acid addition salts, are new. One of X, Y = N and the 

20 other •= O; Z = pyridyl substituted by SI, or Ar (optionally substituted by R^ and R'); 
Ar = phenyl substitated at the 2-position by SI and optionally at the 6-position by S2; 
OT Ar » phenyl substituted at tiie 3- or 4- position by S2; SI = B-V-D-R4, B-Np- 
R*)D-R*' or a groiq) of formula (a) (optionally substituted by halo, oxo, 0R7, 0C0R7, 
1^ alkjrt. 2-6C alkenyl or 2-6C alkynyl); S2 = B-V-D-R* or B-N(D-R*)D-R^'; V, E 

25 = O. S or NR'; D = I-IOC alkylene, 2-lOC alkenylene or 2-lOC alkynylene (aU 
optionally substituted by Ql); B = bond or as for D; n, m = 1-3, and irfm is at least 2; 
R' = 1-lOC alkyl, 2-lOC alkenyl or 2-lOC alkynyl (all optionally substituted by one or 
more Q2), a noibomane, norlwrnene, di(3-6C)cycloalkyl-metlQrl, ariim.a«ta«> or 
noradamantane residue (all optionaUy substituted by 1-4C allqfl), H, pheiqrl 
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(optionally substituted by U3 Q3 (directly or via 1^ alkylene)), phenyl (substituted 
by B-N(D-R*)DR''\ B-V.D-R^ OCH^O or OCHiCHjO). A"-A', 3-7C cycioalkyl 
(optionally substituted by Q2), fluotenyl. a [3.3.0]bicyclooctane group; or an 
optionally substihited group of formula (b)-(d); y = 1 or 2; z = 0-2; R\ = I-IOC 
5 alkyl, 2-lOC alkenyl or 2-lOC alkynyl (all optionaUy substituted by Q2), SH, NR'r*. 
halo, NO2. CFj. OR^ SR\ C00R\ 6-lOC aryl. aiyl(1.6C)alkyl or 6-lOC aiyloxy; or 
rVr^ complete an unsaturated fused 5-7 membCTed ring (optionally containing one or 
more heteroatoms, and optionaUy substituted by OSC, NR^', halo, CN, NO2, CP), 
COOR\ 1-lOC alkyl, 2-lOC alkenyl or 2-lOC alkynyl; R*. R« = l-lOC alkoxy, 2-lOC 

10 alkenyloxy or 2-lOC aUqmyloxy (all optionally substituted by Q2), OH, halo, NO2, 
CFj, CN, SH, 1-6C allqrhnercapto, A-Ai*, OAr*. Ar'-substituted 1-6C alkoxy, NT, 
NR'r' or 3-8C cycloalkoxy (optionally substitated by 0x0, OR' or OCOR^); R*, r' = 
1-lOC alkyl, 2-lOC alkenyl or 2-lOC alkynyl (all optionally substituted by OH, 
optionaUy substituted phenyl, optionally substituted benzyl, NR^R^' or 1-8C alkoxy), 

15 H, optionaUy substituted 3-6C cycloaUcyl or 6-lOC aryl (optionally substihited by 
halo, OR', 1.4C alkyl. NR'r", SO3H or COOR'); or NR'r* = an optionally 
unsaturated 5-6 membered ring, optionally containing other heteroatoms, and 
optionally substibited by Q4; R'. R" = H, R, 2-40 alkenyl, 2-4C aUcynyl, or benzyl or 
phenyl (both optionally substihited by OH, CI, Br or OMe); R* = 1-40 aDcyl, 2-4C 

20 aUcenyl, 2-4C aUqFnyl. phenyl, benzyl or 3-6C qreloalkyl; R» = H, 1-4C aUcyl, COOR', 
CHjOR', CONR^R* or phenyl; Ql = CN. CHO. COOR'. CONHSOiR', C0NR*R«. 
CH=N0R', C0R«. CH(0R')R». CH(0RW, CH=CHR». NR*R«. NHCOR', 
NHC0NR*R«, NHCOOR', or', OCOR'. OCOOR', OCONR'R*. SR'. SOR', SOzR', 
SO3H, SOiNR^R*. halo, U-dioxolui or U-dioxan); Q2 - 0x0 or Ql; A" = 1-60- 

25 alkyl, 2-6C alkenyl or 2-6C alkynyl; A = H or as for A"; A* - phenyl (optionally ring 
substihited, directly or via a MC alkylene bridge, by one or more groups Q3), 3-7C 
qrcloaUcyl (optionaUy ring substihited, dircctiy or via a 1-4C aUcylene bridge, by one 
or more groups Q2), M, CONHM or NHCOM; Ai* = aiyl substihited by one or mote 
Q3; M' = 5-7 membered heterocycle Imked via C, containing one or moie 

30 heteroatoms, optionally substihited by benaqrl. 1-4C aUcyl. halo, OR', CN, NO2, NH2. 
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CHjNR^R*. OH, 0X0, ketal, ethylene ketal, COOH, SOjH, COOR'. C0NR^«. C0R», 
SO2R' or CONR^R* (sic)); M = hetcrocycle as for M", (which may also be linked by 
N, and also be substituted by optionally substituted phenyl or substituted benzyl); Q3 
= halo. 1-4C alkyl. CF,. CHO, C00R\ CONHSO2R'. CONR'R*, CH=N0R', COR'. 
5 CH(OH)R«, CH(0RW. CH=CHR». NR^'. NO2, 1-4C alkyl-NR^R*. NHCOR'! 
NHCONR^R', NHCOOR', NH-SOiR^ OR', OCOR', 0C0NR*R«, SR^ SOr{ 
S02R\ SO3H or SOaNR^*; Q4 = 1-4C alkyl, (CH2)n-Q5. halo. OR'. CN. NO2. 
NRV, SO3H, COOR', CONR'R'', SO2R'. 0x0 or a ketal; Q5 = phenyl. NHi. 1-4C 
alkylamino. di(l-8C)allqrlaniino or NHCOOR'; hetooatoms = N. O, S. 



(81) Quinoxalindione derivatives reported in WO 96-37500 and shown below: 




15 Quinoxalindione derivatives represented by the formula I wherein Rl is -(CH2),CR*H- 
and R*. R*, r' and R' together or indepoidently are hydrogen, Cw-alkyl in 
which one or more hydrogen atoms are replaced with halogen atoms, nitro, halogen. 
NR'R'". cyano. SOpR", SOiNR^R". SOjH. SOiC^-alkyl or OR'*; R» hydrogen or 
(CH2XrR^ R3 hyidogen, hydroxy, Ci^alkoxy or NR'^R"; n.mandqcanbeO. 1,2 

20 or 3; Z is POXY. OPOXY. SO2R". COR". halogen, cyano or tetrazole; R" H, Cu- 
alkyl, phenyl; p 0. 1 or 2; R" and R" are independentiy hydrogen or CM-alkyl; R" A- 
R", or means C^-iraryl- or hetaryl. \»*ich can be substituted wifli halogen. Cu- 
alkoxy, hydroxy, cyano. NR^^R^i^ eventuaUy with halogen substituted Cw-alkyl 
and/or COR" and A linear or branched, saturated or unsaturated allQrls with C|.jo- 

25 carbon atoms in which one or several caibons can be substituted by O. S and/(ff NR" 
and can besubstituted with halogen; and R'» hydrogen. NR^*R« halogen. Ci^-alkyl, 
which eventually is substituted with halogen. C,^-alkoxy, COR". CN or one Ca-u-aiyl 
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or hetaiyl which is substituted with halogen, and/or substituted COR"; and R" 
hydrogen, CM-alkyl, hydroxy. C,<-aIkoxy or NRV; r". r» and R° hydroxy, Cw- 
alkoxy or NR»R» R» hydrogen. C.^-alkyl, C,^-alkeayl, X and Y are simOar or 
different and are hydroxy. C.^-aDcoxy, Cw-alkyl or NR"r"; R» and R'», and R" 
5 and/or R« and R". are similar or different and hydrogen. OK^u-alkyl, phenyl or 
C,<-aikyl, which with Cm-alkoxy or one eventually with Ci^alkyl mono- or di- 
substituted aminogroup substituted is. or together with nitrogen atom bUd 5-7- 
membered saturated heterocycUc ring, which may contain additional N. S- or 0-atom 
and can be substituted, or bild 5-mcmbered saturated heterocycUc ring, which contains 

10 1-3 N atoms and can be substituted; R" and R'«, R" and R». R» and R" are similar 
or different and are hydrogen. CM-alkyl. phenyl or bild together with nitrogen atom 5- 
7-memberBd saturated heterocyclic ring, which may contain additional 0-, S-, N-atom 
and can be substituted or bild 5-membered saturated heterocyclic ring, which can 
contain 1-3 nitrogen atoms and can be substituted, although R^-R* always mean OR", 

15 and R" does not mean H or eventuall 1-3 halogm substituted Ci^s-allgri. 



AMPA and/or kainate receptor channel blocker 

TTie inhibitors of the present invention also include AMPA and/or kainate receptor 
20 channel blockers. The tenn "AMPA and/or kainate receptor chamiel blockers" is used 
to refer to moieties that reduce the pameabiUty of channels associated with the 
AMPA and/or kainate receptor to cations (preferably to Na*X and/or Ca** ions). 
AMPA and/or kainate receptor chamel blockers can therefore be used to prevent a 
signal being transmitted due to ionic flux that would otherwise occur when glutamate 
25 binds to the AMPA and/or kainate receptor. 

AMPA and/or kainate receptor channel inhibitors include e.g. fluorowillardiine and 
Joro spida toxin. 
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Having described the inhibitors of the present invention, their therapeutic uses will 
now be discussed in greato- detail. 

Therapeutic uses 

Inhibitors of the present invention may be used in human and veterinary medicine. 
Treatments may be prophylactic or may be in respect of existing conditions. 

As explained supra, the inhibitors may be used in the manu&cture of a medicament for 
treating a demyelinating disorder. The term "demyeKnating disorder^ is used herein to 
include any disorder that results in a reduced level of myelination. 

Demylinating disorders include acute disseminated encephalomyelitis, acute 
demyelinating polyneuropathy (Guillain Bane syndrome), chronic inflammatmy 
demyelinating polyneuropathy, multiple sclerosis. Marchifiiva-Bignami disease, 
central pontine myelinolysis. Devic syndrome, Halo disease. fflV- and HTLV- 
myelopathy, and progressive multifocal leucoencephalopathy. 

Demylinating disorders also include secondary demyelinating disoideis - i.e. where 
bystander myelin loss occurs as a consequence of a secondary pathological insult 

Examples of secondary demyelinating disorders are CNS lupus erythematodes. 
polyarteriitis nodosa, Sjagren syndrome, sarcoidosis and isolated cerebral vasulitis. 

nie present invention includes within its scope pharmaceutically acceptable 
compositions useftl in treating demyelinating disorders which comprise an inhibitor of 
the present mvention. The inhibitor wiU usually be provided in combination with a 
pharmaceutically acceptable carrier. It may be used in any suitable form, provided 
that it can still act in inhibiting the interaction of glutamate with the AMPA and/or 
kainate receptor complex. For example. pharmaceuticaUy acceptable salts, esters, 
hydrates, etc. may often be used. 
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Phannaceutical compositions within the scope of the present invention may inch]de 
one or mote of the foUowing: preserving agents, solubilising agents, stabilising agents, 
wetting agents, emulsifiers, sweeteners, colorants, odourants, salts, buffers, coating 
agents or antioxidants. 

They may contain a flirther tiierapeutically active agent in addition to an inhibitor of 
the present invention. The ftoher tiierapeuticaUy active agent may be an 
immunosuppresive agent (e.g. corticotiophin, a glucocorticoid, cyclophosphamide, 
cyclosporine. azothioprinc or mitozantrone). an interferon (IFN; IFN-beta.la e.g. 
Rebif and Avonex; IFN-beta-lb e.g. Betaseron and Betafeion; IFN-alpha-2a e.g. 
Alphaferone; lFN-alpha-2b e.g. Viraferon), a phosphodiesterase type IV inhibitor, a 
humanised monoclonal antibody against a leukocyte adhesion molecule (e.g. 
Antegran), a synthetic polypeptide (e.g. glatiiamer acetate, copolymer-1) a tissue 
matrix mctalloproteinase (MMP) inhibitor (e.g. hydroxamic acid-based inhibitors of 
15 MMPs) or a tmnour necrosis factor (TW) inhibitor (e.g. Thalidomide or TNF-receptor 
immunoglobulin fiision protein). 

The combination of an inhibitor of tiie present invention and a fimher therapeutically 
active agent may be used simultaneously, seperately or sequentially to treat a 

20 demyelinating disorder. It may provide synoBistically effective combination. TTie 
ftoher therapeuticaUy active agent may be an immunosuppresive agent (e.g. 
corticotrophin. a glucocorticoid, cyclophosphamide, cyclosporine. azotiiioprine or 
mitozantrone), an inteiferon (IFN; IFN4)eta.U e.g. Rebif and Avonex; IFN-beta-lb 
eg. Betaseron and Betafeion; IFN-alpha-Za c.g. Alphaferone; IFN-alpha-2b e.g. 

25 Viraferon), a phosphodiesterase type IV inhibitor, a humanised monoclomd antibody 
against a leukocyte adhesion molecule (e.g. Antegran), a synthetic polypeptide (e.g. 
glatiiamer acetate, copolymer-!) a tissue matrix metaUoproteinase (MMP) inhibitor 
(e.g. hydroxamic acid4)ased inhibitors of MMPs) or a tumour necrosis factor (TNF) 
inhibitor (eg. Thalidomide or TNF-receptor immunoglobulin fusion protein). 

30 
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A phannaceutical composition within the scope of the present invention may be 
ad^ted for administration by any qypropriate route, for example by the oral (including 
buccal or sublingual), rectal, nasal, topical (including buccal, sublingual or 
transdermal), vaginal or parenteral (including subcutaneous, intramuscular, 
intravenous or intradermal) routes. Such a conq)osition may be prepared by any 
method known in the art of pharmacy, for exanq>le by admixing one or more active 
ingredients with a suitable carrier. Preferably it will be provided in unit dosage fona It 
will normaUy be provided in a sealed, sterile container e.g. in an an anqwule, a vial, a 
bottle, a blister pack, etc. 

Different drug delivery systems can be used to administer pharmaceutical 
compositions of the present invention, dq)ending upon the desired route of 
administration. Such systems include tablets, capsules, lozenges, pastilles, powders, 
solutions, suspensions, symps, ointments, pastes, oils, aerosols, suppositories, oianas, 
pessaries, tanq)ons, q)rays, nebulizers, injectable compositions, etc. 

Dosages of the inhibitors of the present invention can vary between wide limits, 
dqiaiding upon the nature of the treatment and the age and condition of the individual 
to be treated. However, a daily dosage of fiom 0.5 mg to 1000 mg, preferably of from 
50-200 mg may be suitable. The dosage may be tepeated as often as appropriate. If 
sid©<ffects develop, fta amount and/or frequency of flie dosage can be reduced, in 
accordance with good clinical practice. 

The dier;q)eutic uses of the present invention are based upon animal models that are 
discussed in the examples and that are beheved to be reliable. Prior to the present 
invoition there was no disclosure of the use of antagonists of the present inv«aition 
for treating donyelinating disorders. Only limited duracterisation studies of kainate 
and AMPA receptors had been performed. Matute et al had performed various 
studies. For example in PNAS 95, 10229-10234, 1998 (which was published after 
the earlier priority date of the presoit sqpplication) studies acute and chronic kainate 
excitotoxic damage to the optic nwve are rqwrted. 
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The present invention will now be described by way of example only, with reference 
to the accompanying drawings, wherein: 

nCURE 1 shows that the AMPA receptor antagonist NBQX reduces severity of 
i paralysis during EAE in rats. NBQX (30mg/kg i.p. twice daUy. 10-16 dpi) 
significantly reduces the peak disease score. Data represent the mean ± SEM of 
disease score (n=10/groiq)). 

HGURE 2 shows that NBQX (30mg4g i.p. twice daUy; 10-16 <^i) reduces weight 
loss during the course of EAE in rats prior to cessation of treatment (16 dpi). DaU 
rqjresent the mean dt SEM of disease score (i^lO/grotq>). 



FIGURE 3 shows that the non-competitive AMPA antagonist GYKI53773 reduces 
the severity of paralysis during EAE. GYKI53773 (30mg/kg i.p. twice daily; 10-16 
15 dpi) significanUy reduces the peak disease score. Data represents the meanisem of 
disease score, standardised to days after disease onset (•Vehicle n=9; OGYKI53773 
n=10). 

nOURE 4 shows that the AMPA receptor antagonist NBQX reduces the severity of 
20 paralysis during chronic EAE. In A, NBQX. 30nig/kg (o ; ff=iO) and vehicle (• ; n=9) 
were administered i.p. twice daily for 7 days starting on day 10 post immunisatidn (10- 
16 dpi; stippled bar). In B. NBQX, 30mg/kg kg (o ; n=7) and vehicle (• ; n=10) were 
administered i.p. once daily fi)r 17 days commenced on dpi 26 (26-42 dpi; hatched 
bar). Data represents the mean±san of disease score. 



25 



30 



FIGURE S shows that the AMPA/kainate receptor antagonist MPQX reduces the 
severity of paralysis during EAE. MPQX (lOmgflcg i.p. twice daily; 1M6 dpi) 
significantly reduces the peak disease score. Data represents the meaffibsem of disease 
score, standardised to days aftn disease onset (•Vehicle n=^6; ©MPQX tt=12). 
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FIGURE 6 shows that the non-competitive AMPA antagonist GYKIS2466 reduces 
the severity of paralysis during EAE. GYKI52466 (30mg/kg i.p. twice dailjr, lO-W 
dpi) significantly reduces the peak disease score. Data represents the mcan±sem of 
disease score, standardised to days after disease onset (• Vdiicle n=15; OGYKI52466 
5 n=16). 

FIGURE 7 shows that the non-competitive AMPA antagonist BIIR561 redcues the 
severity of paralysis during EAE. BIIR561 (30mg/kg i.p. twice daily; 10-16 dpi) 
significanUy reduces the peak disease score. Data represents the mean+sem of disease 
10 score, standardised to days after disease onset (•Vehicle n=15; OBIIRS61 n=l6). 

FIGURE 8 shows that the noncompetitive AMPA antagonist CP465022 reduces 
the severity of paralysis during EAE. CP465022 (lOmg^g i.p. twice daily, 10-16 <^i) 
significantly reduces the peak disease score. Data represents the mean+sem of disease 
15 score, standardised to days after disease onset (• Vehicle n=9; o CP465022 n=9). 

EXAMPLES 

Experimental allergic encephalomyelitis (EAE), an inducible autoimmune disease, 
20 represents the best characterized animal model of a demyelinating disorder and drugs 
active in this model proved to be active in humans (Pender MP (1996). BqjcrimQital 
autoimmune encq>halomyelitis, In Autoimmune Neurological Disease, Editors Pender 
MP and McCombe PA, Cambridge University Press, pp 26-88). 

25 Here we describe a surprising observation on flie reduction in neurological deficits 
during acute EAE in rats following treatment with a non-immunomodulatory and non- 
antiinflamatory agent, the AMPA receptor antagonists, 23-dihydroxy-6-mtro-7- 
sulfamoylben2o-(F)-quinoxaline (NBQX). Furthermore, the non-competitive AMPA 
antagonists (-)H4-aminophenyl)^methyl-7,8.methylencdioxy-4,5-dihyd^ 

30 methylcarbamoyl.2,3-benzodiazepine (GYKI53773), l-(.aminophenyl).4-methyI- 
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7,8-me%lenwlioxy-5H-2^-beiizodiazqjme (GYKI52466), 5-(2.(N^. 
dimethylaiiiino]oxy-fhenyl).3.ph(!nyl-i;2.4-oxadiazol (BIIR561) and 3^2- 
chlorophenyl)-2-[2-[6.[(diethylamiiK»)methyl>2i)yridmyl]cft^ 4(3H)- 
quinazolinone (CP465022), and the AMPA/kainate receptor antagonist [i;23,4. 
tetrahydio-7-morpholmyl.2,3HBoxo-6<trifluoiomethyl)qumoxato^ 
phonate (MPQX) reduced neurological deficits during acute EAR In addition we also 
describe the reduction in neurological deficit during chronic EAE m mice Mowing 
treatment wi& NBQX. 

Animals 

Female Lewis rats (205 + 10 g) obtained torn Charles River. Kent, UK, were housed 
in pairs under environmentally controUed conditions (6:00 a.m. • 6:00 pjn. Ught/dark 
cycle; 22-24°C; 45-55% humidity) and allowed free access to food and water. 
Experimental groups consisted of 10 animals. Female Biozzi mice (20±5g) obtained 
from Harlan, UK, were housed under the conditions described above. Experimental 
groups consisted of 7-10 animals. 



Induction of Acute-Active EAE in Lewis Rats 

Rats were immunised in each hind foot with 50 nl of inoculum containing 50 jig 
guinea- pig myelin basic protein (MB?, prepared by the method of Dunkley and 
Carnegie (1974); final concentration 2 mg/ml), emulsified in Freund's complete 
adjuvant (CPA; Sigma, UK) containing Mycobacterium tuberculosis H37Ra (final 
concentration 5.5 mg^ Difi» Laboratories, \JK). 

Aaessment of CUniad EAE in Lewis rats 

Animals were weighed and monitored daily and clinical disease scored as (0) no 
clinical signs; (1) flaccid tail and weight loss; (2) hind limb hypotonia with fiirther 
weight loss; (3) complete hind limb paralysis; (4) paraplegia and (5) death. In addition, 
intennediate scores were assigned to animals which showed a loss of tonicity in the 
distal half of the tail (score = 0.5), paralysis of one hind limb (score = 2.5) or complete 
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hind limb paralysis vdth fotelimb weakness (score = 3.5). During the period of 
compound administration (10-16 days post immunisation; dpi) animals were scored 
15h after iiijection of vehicle or NBQX to avoid any acute effect of treatment on 
disease score. 

Induction of chronic-active EAE in BUnd mice 

Spinal cords fiom Biozzi mice (AWH. H-2*") were homogenised and freeze dried. 
Lyophilised spinal cord homogenate was reconstituted in phosphate buffered saline to 
a final concentation of 6.6 mg/ml. Incomplete Freund's adjuvant (IPA, Difi») was 
supplemented with M tuberadosis (H37Ra. Difco) and U butyriem (8:1). Biozzi 
mice were immunised subcutaneously on day 0 and day 7 in the flank at three sites 
with 0.3 ml of the emulsion (1 mg spinal cord homogenate, 60 jig of combined M. 
tuberculosis and butyricum). In addition, mice were mjected i.p. with 200 ng of 
pertussis toxin (Bordetella pertussis, Calbiochem; 2 g/ml in phosphate buffered 
15 immediately and 24 h after immunisation with neuroantigens. 

Assessment ofOinkalEAE in Biozzi mice 

Monitoring of neurological deficits was performed daily by blinded observer before 
administration of vehicle or drugs. The foUowing scoring system was used to grade 
neurological impairment: (0) no detectable changes; (1) flaccid tail; (2) impairment of 
righting reflex and/or loss of muscle tone; (3) complete hind limb paralysis; (4) 
paraplegia; and (5) death. During the period of compound administration (10-16dpi or 
2642dpi) animals were scored 15h after injection of vehicle of NBQX to avoid aiqr 
acute effect of treatment on disease score. 



20 



25 



30 



NBWi administration regime 

NBQX was initiaUy dissolved in NaOH and diluted with water. pH was adjusted wifli 
HCl. Rats were injected i.p. twice daily (9 ajn. and 5 pjn.) on days 10 to 16 post 
immunisation with either vehicle or NBQX in tiie dose of 30mg/kg. Mice were 
injected i.p. either twice daUy (9 a.m. and 5 p.m.) on days 10 to 16 post immunisation 
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or once daily (9 iun.) on days 26 to 42 post immimisation with either vehicle or 
NBQX in the dose of 30mg/kg. 

GYKIS3773 administration regime 
5 GYKI53773 was suspended in 5% cremophore in saline. Rats were injected ip. twice 
daily (9 a.m. and 5 p.m.) on days 10 to 16 post immunisation with either vehicle or 
GYKI53773 in the dose of 3Qnig/kg. 

GYKI52466 administradon regime 
10 GYKI52466 was suspended in 5% cremophore in water. Rats were injected i.p. twice 
. daily (9 a.m. and 5 p.m.) on days 10 to 16 post inmnmisation with either vehicle or 
GYKI52466 in the dose of 30mg/kg. 

BnR561 administradon regime 
15 BIIR561 was suspended in 5% cremophore in water. Rats were injected i.p. 
twice daily (9 a.m. and 5 pjn.) on days 10 to 16 post immunisation with either vehicle 
or BIIRS61 in the dose of 3Qmg/kg. 



20 



25 



CP46S022odmiHiarttdonr^ime 

CP465022 was suspended in 5% cremophore in water. Rats were injected i.p. 
twice daily (9 a.m. and 5 pjn.) on days 10 to 16 post immunisation with either vehicle 
or CP465022 in tiie dose of lOmg/k^ 

MPQX administration regime 

MPQX was initiaUy dissolved in NaOH and diluted with water. pH was adjusted with 
Ha Rats were injected i.p. twice daUy (9 a.nt and 5 pjn.) on days 10 to 16 post 
immunisation with either vehicle or MPQX in the dose of lOmg/kg. 
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Results 



10 



15 



Effect ofNBQXott disease progression during EAE in the Lewis rat 
Following immunisation with MBP, neurological deficit developed in 1(V10 vehicle 
treated animals. 8 of which displayed paralysis of one or both hind limbs; the mean 
disease onset and duration were 11.8 dpi and 4.7 dpi respectively (Figure 1 and Table 
1). Twice daily treatment fiom day 10 to 16 post immunisation with NBQX 
completely prevented the development of paralysis in 6 out of 10 nrts, whilst one 
animal exhibited loss of tone in the most pmximal part of the tail (score 025) for one • 
day only. The remaining 3 rats displayed paresis of score 1. 2.5 and 3, the onset and 
duration of which were similar to vehicle injected animab. Thus NBQX significantly 
reduced disease duration (p<0.001), and peak and cumulative disease score (jxO.Ol) 
relative to vehicle treatment. NBQX also conferred protection on weight loss, 
significantly delaying the onset until 13 dpi (p<0.01) and decreasing the percent body 
weight lost at the cessation of NBQX administration (day 16; Figure 2 and Table 1). 



Table 1. Parameters of disease aetivUy during Lewis rat acute EAE 



Treatment 


Incidence 
(%) 


■Onset 
(d.p.i.) 


Duration 
(days) 


Peak Disease 
Score 


^Cumulative 
DiseaseScore 


height 
Loss(%) 


Vehicle 


10/10(100) 


11.8(1 M4) 


4.7(4-5) 


2.7(2-3.25) 


9.8(5.5-13) 


18(12-23) 


NBQX 


4/10(75) 


11.8(11-12) 


1.5(0-5)tt 


0.7(0-3)t 


2.4(0-11.5)t 


14(5-20)* 



20 



Values in the table represent the mean and range where n=10; V=0.05. p<0.01 and 
PO.001 vs vehicle. Student t-test or Mann-Whitney U-test fi,r parametric and non- 
parametric data respectively, a; n=4 for NBQX. b; Cumulative disease score calculated 
by summation of individual daily disease scores, c; Calculated as the weight on 
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cessation of treatment (16 dpi) expressed as a percent of the maximum weight before 
disease onset. 



10 



Effect of GmS3773 on disease progression during EAE in the Lewis rat 
Following immunisation with MBP. neurological deficit developed in 8/9 vehicle 
treated animals; the mean disease onset and duration were 11.9 dpi and 3 8 days 
respectively (Figure 3 and Table 2). Twice daily treatment from day 10 to 16 post 
unmunisation with GYKI53773 significantly reduced disease duration (p<0.05) and 
peak and cumulative disease score (p<0.01) relative to vehicle treatment 



Table 2: Parameters of disease activity during Lewis rat 



acute EAE. 



Treatment 


Incidence 

(%) 


^Qnset 
(d.pa.) 


Duration 
(days) 


Peak Disease 
Score 


^Cumulative 
Disease Score 


•height 
Loss (%) 


Vehicie 


8/9(89) 


11.9(10-16) 


3.8(0-5) 


2,6(0-3.5) 


9.5(0-14.75) 


19(7-26) 


GYKI53773 


6/10(60) 


12.7(11-14) 


1.9(0-5)* 


0.9(0-2.25)t 


2.1 (0-6)t 


16(11-20) 



IS 



20 



Values in the table represent the mean and range where n=10; *p<0.05. and tp<0 01 
vs vehicle. Student ftest or Mami-Whitney U-test for parametric and non-parametric 
data respectively, a; n=6 for GYKI53773. b; Cumulative disease score calculated by 
summation of individual daily disease scores, c; Calculated as the weight on cessation 
of experiment (20 dpi) expressed as a percent of the maximum weight before disease 
onset. 

Effea ofNBQX on disease progression during chronic EAE in the BiozH mouse 
To determine whether AMPA receptor antagonists affect the clinical outcome of 
chronic EAE. NBQX was administered i.p. to immunised mice. Treatment with 
NBQX. 30mgflc8 twice daily fi,r 7 days starting on dpi 10. improved neurological 
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outcome reducing disease severity between dpi 10 to 48 tF(l.38)=9^1. P<0.001] (Fig. 
4A). Treatment with NBQX. 30mg/kg once daily for 17 days commencing on dpi 26 
also reduced disease severity between dpi 28 to 48 (F(l,20)=2.76, P<0.05] (Fig. 4B). 

5 Effect of MPQX on disease progression durUigEAE in the Lewis mi 

Following immunisation with MBP, neurological deficit developed in 26/26 vehicle 
treated animals; the mean disease onset and duration were 11.2 dpi and 4.8 days 
respectively (Figure 5 and Table 3). Twice daily treatment fiom day 10 to 16 post 
immunisation with MPQX significantly delayed disease onset (jxO.OS). reduced 
10 disease duration (pO.OOl) and peak cumulative disease score (p<0.001) relative 
to^ vehicle treatment. 



Table 3: Parameters of disease activity during Uwis rat acute EAR 



Treatment 


Inctdeace 

(%) 


"Onset 
(d-pi.) 


Duration 
(days) 


Peak Disease 
Score 


^Cumulative 
Disease Score 


height 
Loss(%) 


Vehicle 


26/26 


11.2(10-13) 


4.8(3-6) 


3.5(2.5-4) 


11.0(8-14.5) 


21(15-28) 




(100) 










MPQX 


7/12(58) 


12 J (11-14)* 


1.7(0.5)tt 


1.2(0-3)tt 


3.2(0-11.5)tt 


22(13-30) 



IS 



20 



Values in the table represent the mean and range where n=10; *p<0.05 and ttp<0.001 
V8 vehicle. Student t-test or Mami-Whitney U-test for parameuic and non-parametric 
data respectively, a; n=7 for MPQX b; Cumulative disease score calculated by 
summationofindividualdailydiseasescores.c; Calculated as the weight on cessation 
of experiment (18 dpi) expressed as a percent of the maximum weight before disease 
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Effect ofGYaS2466 on disease progression during EAE In the Lewis rat 
Following inimunisation with MBP, neurological deficit developed in 14/15 
vehicle treated animals; the mean disease onset and duration were 11.4 dpi 
and 4.3 days respectively (Figure 6 and Table 4). Twice daily treatment fiom 
day 10 to 16 post immunisation with GYKI52466 significantly reduced peak 
and cumulative disease score (p<0.01) relative to vehicle tieatment 



Table 4: Parameters of disease activity during Lewis rat acute EAE. 



Treatment 


bicideiice 


"Onset 


DuiatioD 


Peak Disease 


^Qinmlative 


•Weight 




(%) 


(Ap-i.) 


(days) 


Score 


Disease Score 


Loss(%) 


Vehicle 


14/15(93) 


11.4(10-16) 


43(0^ 


2.8(0-3.5) 


10.9(0-14.75) 


20(7-26) 


GYKI52466 


15/16(60) 


11.6(10-13) 


4.0(0.6) 


2.4(0-3.0)»» 


8.0(O.13.75)** 


20(8-26) 



10 



15 



20 



Values in the table represent Ifae mean and range where n=10; ♦*p<0.Oi vs 
vehicle, Mann-Whitiiey U-test for non-paiametric datiL a; n=15 for GYKI2466. b; 
Cumulative disease score calculated by summation of individual daily disease scores! 
c; Calculated as tiie weight on cessation of experiment expressed as a percent of the 
maximum weight before disease onset 

Effect ofBDRSei on disease progression during EAE in the Lewis rut 
FoUowing immunisation with MBP, neurological deficit developed in 14/15 vehicle 
treated animals; the mean disease onset and duration were 11.4 dpi and 4.3 days 
respectively (Figure 7 and Table 5). Twice daily treatment fiom day 10 to 16 post 
immunisation with BIIR561 sigmficantiy reduced peak (p<0.05) and cumulative 
disease score (p<0.001) relative to vehicle treatinent 



SUBSTITUTE SHEET (RULE 26) 



wo 00/01376 



PCT/GB99/02112 



92 



Table 5: Parameters of disease activity during Lewis rat acute EAE. 



Treatment 


Incideace 


•Onset 


Duration 


Peak Disease 


''Cumulative 


"Weight 




(%) 


(d.p.L) 


(days) 


Score 


Disease Score 


Loss(%) 


Vehicle 


14/15(93) 


11.4(10-16) 


4 J (0-6) 


3.5(0-3.5) 


10.9(0-14.75) 


20(7-26) 


BIIR561 


16/16(100) 


12,4 (IM9) 


3.9 (1-5) tt 


2.6(0.5-3.25)* 


7.8 (0.5-1 1.5) t 


17(5-23)* 



Values in the table represent the mean and range where n=10; *p<0.05 and tp<0.001 
vs vehicle. Student t-test or Mann-Wbitney U-test for parametric and non-parametric 
data respectively, a; n=16 for BIIR561. b; Cumulative disease score calculated by 
summation of individual daily disease scores, c; Calculated as the weight on cessation 
of experiment expressed as a percent of the maximum weight before disease onset 



10 



IS 



Effect ofCP46S022 on Msaae progression during EAE in the Lewis rat 
FoUowing immmusation with MBP. neurological deficit developed in 9/9 vehicle 
treated animals; the mean disease onset and duraUon were 10.6 dpi and 5.1 days 
respectively (Figure 8 and Table 6). Twice daily treatment from day 10 to 16 post 
immunisation with CP465022 sigoificantly delayed disease onset (p<0.01). reduced 
disease duration (jxO.OS). peak and cumulative disease score (p<0.01) relative to 
vehicle treatment 



Table 6: Parameters of disease activity during Lewis rat acute EAR 



Treatment 


Incidence 


•Onset 


Duration 


Peak 


^Qmmlative 


•Weight 




(%) 


(d.p.L) 


(days) 


Disease 


Disease Score 


Uss(%) 










Score 






Vehicle 


9/9(100) 


10.6(10-16) 


5.1(4-6) 


3.5(3.0-3.5) 


12.8(11.75-14.25) 


23(18-26) 


CP465022 


8/9(89) 


13.4(11-17)** 


3.4(0-5)* 


2.0(0-3.0)** 


7.2(0-13.5)** 


20(10-28) 
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Values in the table represent the mean and range where n=10; *p<0.05 and ♦♦pO.Ol 
vs vehicle. Student t-test and Marni-Whitaey U-test for paiametric and non-parametric 
data respectively, a; n=8 for CP465022. b; Cumulative disease score calculated by 
summation of individual daily disease scores, c; Calcuhited as the weight on cessation 
5 of experiment expressed as apercent of the maximum weight before disease onset 

General remarks 

The foregoing description of the invention is merely iUustrative thereof and it should 
10 therefore be appreciated that various variations and modifications can be made without 
departing fiom the spirit or scope of the invention as set forth in the accompanying 
claims.. 

Where preferred or optional features are described in connection with particular 
15 aspects of the present invention, they shaU be deemed to apply mutatis mutandis to 
other aspects of the invention unless the context indicates otherwise. 

All documents cited herein are hereby incoiporated by reference, as are any citations 
referred to in said documents. 
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CLAIMS 

1. The use of an inhibitor of the interaction of glutamate with tfie AMPA receptor 
complex and of the interaction of glutamate with the kainate receptor complex in the 
manu&cture of a medicament for treating a demyelinating disoider. 

2. The use of an inhibitor of the interaction of glutamate with the AMPA receptor 
complex in the manufacture of a medicament for treating a danyelinating disorder. 

3. The use of an inhibitor of the interaction of glutamate with the kainate receptor 
complex in the manufacture of a medicament for treating a demyelinating disorder. 

4. The use according to any preceding claim, wherein the demyelinating disorder 
is acute disseminated encephalomyelitis, acute demyelinating polyneuiopathy 
(Guillain Baire syndrome), chronic inflammatory demyelinating polyneuropathy, 
multiple sclerosis, Marchifava-Bignami disease, central pontine myelinolysis, Devic 
syndrome, Balo disease, HIV- or HTLV-myelopathy, progressive multifocal 
leucoencephalopathy, or a secondary demyelinating disorder. 

5. The use according to any of claims 1 to 3, wherein the secondary 
demyelmating disorder is CNS liqms crythematodes, polyarteriitis nodosa, Sjdgren 
syndrome, sarcoidosis or isolated cerebral vasulitis. 

6. The use according to any of claims 1 to 5, whoem the inhibitor is an 
antagonist of the binding of glutamate to the AMPA recq)tor. 

7. The use according to any of clahns 1 to 5, wherein the inhibitor is an 
antagonist of the binding of glutamate to the kainate receptor. 
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8. The use according to any preceding claim, wherein the inhibitor is an L- 
glutamate derivative, an a-amino-3-hydroxy-5-methyl-4.isoxa2olepropionate 
drivative, aiylthioxaline (42), acid amide (59), hydrazone (48), quinoline (51), 
quinolinone (70,78), quinoxaline (8,9,13,14,15,17,20,47,50,52,53,54,55,56), 

5 quinoxalinedione (7,1 U3,43,57,58,60,6 1.74,77,81), triazoloquinoxalinedione (3,4,5), 
pyrrolylquinoxalindione (6), quinazolinone (22), quinazoiinedione (35), quinoxalinone 
(29). phenylpyridazinoindoledione (41), indenopyrazinone (24,32.63,65,66.67,68), 
imidazoloquinoxalinone (12), indolo-pyrazinone (64). imidazo-pyrazinone 
(31,33,34,37,44.62), triazolo-pyrazinone (30), benzothiadiazine (16,36). 4- 
10 hydroxypyrrolone. pyrrolo-pyridazinone (40), phthalazine (25), quinolone (18.19), 
amino-alkanoic acid (1). isatine (72), phaiyl-azolophthalazine, amino- or desamino- 
2,3.benzodiazepine (10,26,27,28,38.49,79), 2.3-benzodiazepin-4K)ne (21). 
imidazobenzodiazepine (71). p-caiboline-3-carboxylic acid, alkoxy-phenyl- 
benzodiazepine, isoquinolinyl-carboxylic acid derivatives (75), acetyl-aminophenyl- 
15 dihydro-methyl-dioxolo-baizodiazepine, pyrimidmone (46). oxadiazol (80), 
isatinoxime, decahydroisoquinoline (69,73,76), piperazine derivative (2), tetramic acid 
derivatives (39), or a sulphamate. (The reference numbers used above correspond 
with the numbers used in the list of antagonists provided in the description.) 

9. The use according to any of claims 1 to 7, wherein the inhibitor is L-glutamic 
acid diethylcstw, 2,3-dihydroxy-^nitio-7^ulfimoyl-benzo(F)quinoxaline (NBQ^, 
6,7-<linitro-quinoxaline-23-dione (DNQ)Q, 6HUtn)-7-cyano^uinoxaline-23-dione 
(CNQ30, 6<l.imidazolyl)-7^tiOMiuinoxaline-2^(lH,4H)-dione (YKCOK), 
(3RS.4aRS,6RS,8aRS)-6K2-(lH.tetrazoIe-5.yl)ethyl)^ecahydroi«^ 
carboxylic add (LY293558). 9-meaiyl-amino^nitio-hexahydro-benzo(F) 
quinoxalinedione (PNQX), 8-methyl.5-(4-(NJI-dimcthylsulphamoyl)phenyl)-6,7,8,9- 
tetrahydro-lH-pyniolo[3,2h]-isoquinoline-23-<Iione-3-OH3-^^ acid-2- 
yl)oxime (NS 1209). 6,7-didiloro.2-<lH)-quinolmone-3-phosphonatc (S 17625-2), 
and [U,3,4-tetrahydn>-7-morpholinyl-23HUoxo-6-(trifluoromethyl)quinoxa^ 
yl]methyl.phosphonatc (ZK200775), K4-aminophenyl)-4-methyl-7,8-mcthylene- 



25 



30 
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<lioxy-5H-2,3-benzo(liazepme (GYKI52466), (-)l-(4.aininophenyl)-4-methyl-7,8- 
me%lenedioxy-4,5-dihydro-3-me%lcarbamoyl.2,3-benzodia2q)ine (GYKI53773). 
topiramate, 3-(2-chlorophenyl>2-[2-[6-[(die%lammo)methyl]-2-pyridm^^^^ 
6-fluoro^3H)^uina2olmone (CP465022) and 5-(2.[N,N-dimethylamino]oxy- 
5 phenyl)-3-phcnyH,2,4-oxadiazol (BIIR561). 

10. The use according to any of claims 1 to 5, wherein the inhibitor is an AMPA 
receptor channel blocker. 

10 11. The use according to any of claims 1 to 5. wherein the inhibitor is a kainate 
receptor channel blodcer. 

12. The use accoiding to claim 10, wherein the AMPA receptor channel blocker is 
fluorowiUardiine or Joro spider toxin. 

15 

13. The use according to claim 1 1, wherein the kainate receptor channel blockw is 
fluorowiUardiine or Joro spider toxin. 

14. The use according to any preceding claim wherein the inhftitor is combmed 
20 with one or more of: an immunosi^presive zgeai (e.g. corticotrophin, a 

glucocorticoid, cyclophosphamide, cyclosporine, azotfaioprine or mitozantrone), an 
interferon ^FN; IFN-bcta-la eg. Rebif and Avonex; IFN-beta-lb e.g. Betaseron and 
Bctaferon; IFN-aIpha-2a e.g. Alphaferone; IFN.aIpha-2b e.g. Virafcron). a 
phosphodiesterase type IV inhibitor, a humanised monoclonal antibody against a 
25 leukocyte adhesion molecule (e.g. Antegran), a synthetic polypeptide (e.g. glatirama 
acetate, copolymcr-1), a tissue matrix metalloproteinase (MM?) inhibitor (e.g. 
hydroxamic acid-based inhibitors of MMPs), or a tumour necrosis factor (TNF) 
inhibitor (e.g. Thalidomide or TNF-receptor immunoglobulin fiision protein). 
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15. A phannaceutical composition comprising an inhibitor as described in any of 
claims 1 to 14 and a phannaceutically accq)table carrier. 

16. A combined preparation of an inhibitor as decribed in any claims 1 to 14 and 
5 one or more of: an immunosuppresive agent (e.g. corticotrophin, a glucocorticoid, 

cyclophosphamide, cyclosporine, azothioprine or mitozantrone), an interferon (IFN; 
IFN-beta-la e.g. Rebif and Avonex; IFN-beta-lb e.g. Betaseron and Betaferon; DFN- 
alpha-2a e.g. Alphafcrone; IFN-alpha-2b e.g. Viraferon), a phosphodiesterase type IV 
inhibitor, a humanised monoclonal antibody against a leukocyte adhesion molecule 
10 (e.g. Antegran), a synthetic polypq)tide (e.g. glatiramca: acetate, copolymer-l) a tissue 
matrix metalloproteinase (MMP) inhibitor (e.g. hydroxamic acid-based inhibitors of 
MMPs) or a tumour necrosis factor (TNF) inhibitor (e.g. Thalidomide or TNF-receptor 
immunoglobulin fusion protein) 

for simultaneous, sq)arate or sequential use in the treatment of a demyelinating 
15 disorder. 

17. The invention substantially as hereinbefore desoibed. 
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Present claims 1-7»10-11, 14-17 relate to compounds defined by reference 
to a desirable pharmacological property, namely the activity as 
antagonist of AHPA/kainate receptor. 

The claims cover all confounds having this characteristic or property, 
whereas the application provides support within the meaning of Article 6 
PCT and/or disclosure within the meaning of Article 5 PCT for only a very 
limited nund)er of such compounds. In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope is not fully possible. 
Independent of the above reasoning, the claims also lack clarity (Article 
6 PCT). An attempt is made to define the compounds by reference to their 
pharmacological profiles. Again, this lack of clarity in the present case 
is such as to render a meaningful search over the whole of the claimed 
scope impossible. 

Furthermore, present claim 8 relates to an extremely large number of 
possible compounds. Support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT is to be found, however, 
for only a very small proportion of the confounds claimed. In the present 
case, the claim so lacks support, and the application so lacks 
disci osure, that a meaningful search over the whole of the claimed scope 
is impossible. 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, supported and disclosed, namely those 
parts relating to the compounds structurally identified in claims 
9,12,13,16 with due regard to the general idea underlying the present 
invention. 
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Claims searched incompletely: 1-8, 10-11, 14-17 
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